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Description

FIELD OF INVENTION

[0001] The present invention relates to the technical
sector of buried pipes of gas pipelines, oil pipelines and
the like.
[0002] In detail, it relates to pipelines made of steel,
polymers or other ductile materials.
[0003] In still greater detail, these ductile materials are
to be distinguished for example from the cement or stone-
ware of which drains are made.

DESCRIPTION OF THE PRIOR ART

[0004] When a buried pipe is no longer used because
it has finished its work cycle, what will happen to it be-
comes a problem.
[0005] Owners of these pipelines have an interest in
removing them from the terrain so as to avoid legal un-
certainties connected to the use of overlying land above
the pipeline or the maintenance of the areas the pipeline
crosses.
[0006] Where possible, an open trench is created, after
which the pipe is removed and the trench filled once
more.
[0007] However, there are zones crossed by pipelines
that are unusual in which an open-trench removal of the
portions of pipeline crossing them is not practicable.
[0008] For example, in a case in which the conduit
passes below a banked water course, an intervention
using an open trench might lead to a weakening of the
banks.
[0009] In other cases, the geological structure of the
crossing zone is such that a trenched intervention might
provoke landsliding phenomena.
[0010] Further, there might be administrative reasons,
or reasons connected to landscaping questions, which
dissuade the owners from performing excavation using
trenching.
[0011] This kind of methods for the removal of pipelines
are shown e.g. in documents GB2273142A and
EP0444974A1.
[0012] At present, in these circumstances and follow-
ing agreements between owners and public bodies in the
above-cited unusual zones, the portions of conduit are
left in the terrain, sometimes following a blocking-up
thereof, with the disadvantage that the owners are
obliged to endure a situation of legal uncertainty as men-
tioned above.
[0013] To today, the only known processes enable
adding or replacing a new portion of pipe to a residual
portion, i.e. not extracted from the terrain, of the worn
pipe.
[0014] For example a process is know which is com-
monly known as pipe splitting.
[0015] This method includes digging two ditches at the
ends of the portion of pipe which has not been extracted,

such as to uncover the ends.
[0016] After this, a splitting element is located in one
of the ditches, directly at the end mouth of the residual
portion of the pipe, while a drawing device, such as for
example a winch, is situated at the other ditch and con-
nected to the splitting element by means of a cable, a
chain or other similar transmission means of the motion.
[0017] The splitting element comprises a main varia-
ble-section body, for example in the shape of an ogive,
tapered in the internal direction of the portion of pipe, but
with an increasing section in the opposite direction, up
to having a greater size than the aperture of the pipe itself.
[0018] Further, the splitting element comprises a cut-
ting member located above the main body and arranged
thereon rather like a dorsal fin or a crest.
[0019] A new section of pipe is fixed to the tail of the
splitting element, at the largest section thereof.
[0020] When the winch is activated to draw the splitting
element, and therefore also the new section of pipe, the
drawing splitting element carries out a cutting of the re-
sidual portion of the old pipe by means of the cutting
member, which enables a splitting thereof following the
forcible insertion of the main body, to enable passage of
the new section of pipe into the residual portion of the
worn conduit.
[0021] The cutting member cuts the residual portion
starting from an end edge, the member being located
transversal to the wall of the pipe portion, with the edge
of the cutting element also cutting the terrain which over-
lies the portion of pipe itself.
[0022] At the end of the known process, there is the
availability of a new portion of pipe ready for use, which
portion is housed in the residual portion of the old pipe,
now cut and split.
[0023] This known method can be used only if the own-
ers are interested in continuing to use the line crossed
by the old conduit, but the method cannot obviate the
above-cited disadvantage of legal uncertainty if the line
is no longer of interest; note that the abandoned pipeline
in the terrain constitutes to all effects a true and proper
waste element.

SUMMARY OF THE INVENTION

[0024] The aim of the present invention is to obviate
the above-explained drawback in the prior art, and others
besides, using a process for removing a buried longitu-
dinal portion of pipe from the terrain, which portion is
substantially cylindrical and made of a ductile material,
according to claim 1, and making available a machine
for making cuts in the wall of the buried portion of pipe,
according to claim 13.
[0025] In the more general aspects thereof, the method
comprises following fundamental steps, which can either
be actuated in succession or in such a way that at least
some of them are actuated contemporaneously entirely
or in part:
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a) digging at least an excavation in the terrain, at a
longitudinal end of the buried portion to be removed,
such as to make the end accessible;

b) making at least a through-cut in the wall of the
portion of pipe to be removed, so as to obtain at least
a strip having two opposite longitudinal edges which
define a width of the strip that is smaller than a cir-
cumference of a wall of the portion of pipe;

c) taking the strip and removing it from the terrain,
passing it through the excavation; and

d) obstructing the underground volume that has
housed the portion of the pipe and the excavation
with filler material.

[0026] In the following precise modes of application of
the method of the invention will be set out, but it noted
here that as it involves cutting the wall of the portion of
pipe such ad to obtained the strip configured as defined
above, following the cut the structural sturdiness of the
portion of pipe diminishes to the point that it no longer
constitutes a rigid entity interred in the terrain, but a flex-
ible strip that can be drawn without snagging in the ter-
rain, then to be removed via the trench or trenches as
mentioned above.
[0027] Therefore in using the invention it is no longer
necessary to abandon the portion of pipe in the terrain
in the above-mentioned special crossing zones.
[0028] It follows that the drawbacks relating to legal
uncertainty, which at present afflict the owners of the
pipelines and which are not obviated by the prior art, are
totally obviated by the invention.
[0029] Step b above is preferably carried out by making
on the wall of the portion (P) to be removed at least a
through-cut having a helical development with respect to
a central longitudinal axis of the portion, such as to obtain
a strip having a helically-developing shape.
[0030] The helical shape is such that on one side the
strip can function as a bearing structure for the wall of
earth surrounding the buried volume receiving the portion
of pipe, and can provide a residual structural resistance
which prevents the collapsing of the wall of earth.
[0031] Further, the helical spring shape enable the strip
to stretch or twist when it is drawn along a curved buried
volume, facilitating the passage thereof along the walls
of the buried volume and thus enabling an easier extrac-
tion.
[0032] In practice, the invention constitutes to all ef-
fects a trenchless method, i.e. without a ditch opened at
a ground level, able to completely remove the portion of
buried pipe without leaving residues thereof on site.
[0033] As will emerge even more clearly in the follow-
ing, the aims of the invention are attained thanks to the
fact that the cutting machine of the invention comprises,
in the more general aspects thereof:

a cutting part, entirely insertable in said portion of
pipe, comprising cutting means for making at least
a through-cut in the wall of the portion of pipe; and

a support part, for supporting the cutting part, also
entirely insertable in the portion of pipe, and com-
prising abutting means for contemporaneously abut-
ting, at a plurality of points, an internal surface of the
portion of pipe so as to engage the machine to the
portion of pipe to be cut.

[0034] Thus, by using the cutting machine, the buried
portion of pipe can be cut such as to fashion the strip
defined above, thanks to the use of the cutting means.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] In the following the specific embodiments of the
invention are set out, according to what is set out in the
dependent claims, and with the aid of the accompanying
tables of drawings, in which:

figure 1 is a schematic view in vertical section, of a
crossing zone of the buried tubular portion, during
the carrying-out of the first embodiment of the meth-
od of the invention;

figures from 2 to 6 are schematic views from above
of the crossing zone in different steps of the first em-
bodiment of the method;

figures from 7 to 10 are schematic views illustrating
steps of the method according to a second embod-
iment for removing from the earth a buried portion
of a pipe when the pipe exhibits significant bends;

figure 11 is a lateral view of the cutting machine of
the invention;

figure 12 is an axonometric exploded view of the cut-
ting machine of the invention;

figure 13 is an axonometric exploded view of the re-
moval system comprising the machine of the two pre-
ceding figures;

figures 14 and 15 are respectively an axonometric
view and a lateral view of a vertical section of the
removal system of the preceding figure;

figure 16 is an axonometric view of the gripping de-
vice of the removal system of the preceding figures;

figure 17 is an axonometric view of the transport shut-
tle of the removal system of the preceding figures;

figures from 18 to 20 are schematic axonometric
views of a vertical section of the removal system in
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different moments of the activation of the shuttle of
the preceding figure; and

figures from 21 to 25 are schematic representations
taken according to a lateral view of a section of the
removal system, at different moments in the use
thereof for carrying out the second embodiment of
the method, in which the cutting machine is repre-
sented in its entirety for reasons of clarity of repre-
sentation.

DESCRIPTION OF PREFERRED EMBODIMENTS.

[0036] The method of the invention is disclosed starting
from a situation in which the removal of the pipe has been
performed, for example by digging a trench, only up-
stream and downstream of one of the crossing zones in
which the prior-art type of removal is not practicable, for
example due to the crossing of a banked water course
F, schematically denoted in figures from 1 to 10.
[0037] In this crossing zone, then, below the water
course F there is a portion of buried pipe P, i.e. interred
in the terrain T, which must be removed without opening
a trench, i.e. trenchless, for the reasons explained herein
above.
[0038] As is known, pipes are tubes having a substan-
tially circular section; in practice, for known reasons by
the expert in the sector, the section is not exactly constant
in shape (i.e. the profile) over the whole length, but which
might have oval parts or elliptical parts.
[0039] In the present description, for reasons of sim-
plicity and with no loss in generality, reference will be
made to an embodiment in which a portion of pipe P
formed by a circular-section cylindrical part, where not
explicitly otherwise indicated, which wall is curved down-
wards, in the sense of the length, and crossed in a length
thereof by an ideal central axis.
[0040] As already explained, the method of the inven-
tion, in its difference embodiments, can comprise a step
of making a first and a second cavity S1, S2in the terrain,
respectively at a first and a second longitudinal end P1,
P2 of the buried portion P to be removed, such as to
make the ends accessible.
[0041] Some embodiments might function efficiently
by making a single ditch at a single end thereof.
[0042] The digging of the cavities S1, S2 is important
because it enables reaching the portion of portion P, and
enables having an access for removing from the terrain
T the distinct pieces in which the portion P is cut; further,
given that the two ends P1, P2 of the portion of pipe
define two access mouths to the inside thereof, the two
cavities S1, S2 enable inserting the cutting machine 1 of
the invention, or other means, in the portion of pipe P,
as will be explained at length in the description of the
functioning of the machine 1.
[0043] The worksite or worksites are established at the
cavities S1, S2 where the pipe-removing personnel is
working, and includes containers, generators and tanks,

and in general the tools are made ready and the common
activities known to experts in the sector of oil-ducts, gas-
duct, aqueducts and the like are carried out.
[0044] Returning to the method of removal, it compris-
es two main embodiments.
[0045] The first embodiment is particularly suitable for
the removal of those portions of pipe P which have a
small curvature, for example a substantially circumfer-
ential curvature and/or which follows the elastic curvature
of the portion P (see figures from 1 to 6).
[0046] This embodiment has among its advantages
the relative rapidity and simplicity of actuation.
[0047] To describe it, initially reference will be made
to a version thereof used for extracting long portions of
pipe (about 300 metres and beyond), subsequently indi-
cating in what the variant consists for shorter portions.
[0048] To carry out the version for long pipes, before
performing step b as indicated above, i.e. in which the
portion P is cut, it is first necessary to provide an obtu-
rating means O in one of the two cavities S1, S2, which
obturating means O can obstruct a section of the portion
of pipe P, and having in use a width equal to the size of
the section obstructed and a length of its own.
[0049] The obturating means O are of known type, of-
ten having a torpedo shape, and substantially comprise
a hydraulic element the walls of which, following the ac-
tivation, are adhered to the internal surface of the walls
of the portion of pipe P, such as to sealingly obstruct a
section (and thus function as a cap); they are also pro-
vided with a cable or like linear drive transmission means,
such as to recall them from the position in which they
have been inserted in the portion P.
[0050] The obturating means O are mainly necessary
because preferably the filler material used in above-cited
step d. is of the initially-fluid type, and is able to solidify
in time (even over several days); this type of material is
chosen because it facilitates the obstruction operations
of the underground volume which has housed the portion
of the pipe P, and further facilitates the extraction.
[0051] The fluid material can be for example bentonite
mud, or any type of stabilised mud comprising aggregate
material such as sand, silt, lime or the like, and a bond
such as quicklime or the like.
[0052] It is significantly preferred for the fluid filler ma-
terial to be eco-compatible.
[0053] Using the obturating means O which functions
as a cap enables separating theactuation of the method
into two parts, defining two distinct longitudinal sections
of the portion of pipe P, to be removed at different times,
as will be explained in the following, thus enabling ex-
traction from the terrain of even very long portions of pipe.
[0054] The following steps are also carried out before
step b:

- making at least a through-cut at a wall of a section
of the portion P of pipe, destined to be obstructed by
the obturating means O, which cut extends over a
length of the portion P of pipe that is equal at least
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to the length of the obturating means in use; and

- inserting the obturating means O in the portion P of
pipe, such that it obstructs the section at which the
cut has been made, so as to define, in the portion P
of pipe, a first and a second volume V1, V2 that are
fluid-dynamically isolated, i.e. sealedly closed one
with respect to the other (see figure 1).

[0055] The reasons for which the preliminary cut is
made before inserting the obturating means O will be
clarified in the following.
[0056] Further, more than one preliminary cut can be
made, instead of one, of which more in the following.
[0057] At this point, a first part of step b is carried out,
making a closed through-cut, which is incident and trans-
versal to the preliminary cut performed at the obstructed
section, such as to select the portion of pipe P by sepa-
rating the part which contains the first end from the one
that contains the second end and the obstructed section
(figure 2), such as to obtain in practice two lengths.
[0058] The closed cut is preferably a circular cut locat-
ed in a transversal plane to the portion of pipe P.
[0059] It is clear that in the method of the invention the
steps of cutting can be carried out by using the machine
1 of the invention, and however the use thereof is not
necessary for the realisation of the method, which has
inventive characteristics that are not dependent on the
choice of the means used for making cuts inthe wall of,the
portion of pipe.
[0060] However, for reasons of clarity, in the figures
illustrating the method (figures 1 to 6) the machine 1 is
schematically indicated such that the positioning thereof
in the portion of pipe P or the cavities S1, S2 makes the
carrying-out of the method of the invention more clearly
comprehensible.
[0061] In a following part of the present application,
these figures will be referred-to again during the descrip-
tion of the functioning of the cutting machine 1 of the
invention.
[0062] The first part of step b. continues by making at
least a through-cut on the wall circumscribing said first
isolated volume V1, which through-cut extends said
closed cut up to the first longitudinal end P1 (see figure 3).
[0063] Instead of a single through-cut, for example hel-
ical as mentioned above, a plurality of cuts can be made,
as more fully explained in the following.
[0064] In greater detail, if a single helical cut is made
in the wall of the portion of pipe P which surrounds the
first volume V1, a single helical strip is obtained which
has the qualities as specified herein above.
[0065] If a plurality of cuts is made, either straight or
helical, a plurality of strips is obtained which constitutes
in all aspects a plurality of distinct pieces.
[0066] Thus, there is more than one way in which the
cuts can be made, and this will be illustrated in a following
paragraph, at the end of the description of this version
of the method.

[0067] Thereafter, filler fluid is poured into the first vol-
ume (figure 3) and, at the same time or subsequently, a
first part of step c. is carried out, where the strip obtained
in the first part of step b. is removed from the terrain
(figure 4).
[0068] Figures from 3 to 6 denote a mixer station B,
part of the worksite, used for releasing, by force of gravity,
the filler fluid through the mouth of the first end P1 of the
portion of pipe P.
[0069] It is preferable for the filler fluid to be inserted
together with the extraction operations, as it also serves
to give structure to the buried volume, as after the cutting
operating the portion of pipe has lesser structural resist-
ance ability, and is therefore less efficiently able to sup-
port the weight of the overlying terrain T; this is more
especially significant after one or more of the distinct piec-
es have been removed by sliding them out through the
cavity S1.
[0070] In detail, figure 4 indicates the moment in which
a piece K is being extracted (in this description the piece
is also referred-to as a strip) from the pieces obtained in
the above-indicated way, passing through the first cavity
S1, for example by means of one or more vibrating draw-
ing heads H (or "simple"), possibly borne by self-propel-
ling machines (e.g. tracked), or by other means suitable
for drawing the pieces of pipe.
[0071] Figure 5 shows the moment in which the whole
piece K is removed from the ground and is in the first
cavity S1 and, in figure 6, it can be seen how the piece
K is eased onto special supports L, for example made of
wood.
[0072] As already mentioned in more general terms,
the actions shown in figures 4-6 are reiterated for all the
pieces K previously obtained (which can be one or more
than one) and therefore a first longitudinal tract (or length)
of the buried portion P has been removed.
[0073] In order to be able to remove also the remaining
section (the one which substantially includes the second
volume V2 and the section comprising the obturating
means O), as an expert in the sector might comprehend,
it may be necessary to set up the worksite as for the first
cavity S1 to the second cavity S2.
[0074] At this point, a second part of step b. is actuated,
in which at least a through-cut is made on the wall which
surrounds the second isolated volume V2, which cut pro-
longs the cut (or cuts) made at the obstructed section up
to the second longitudinal end P2, thus obtaining at least
a strip.
[0075] It can therefore be understood how it is neces-
sary first to make the cut or cuts in the section destined
to house the obturating means O, as this section too is
removed from the terrain and in any case, after insertion
of the obturating means there would be no space for mak-
ing any cut at all.
[0076] When the preliminary cut is made in the section
which has to house the obturating means O, in the end
thereof placed at or before the second volume V2, it is
preferably prolonged transversally to the central axis of
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the portion of pipe P (the prolongation being a few de-
grees or fractions of degrees), such that during the sec-
ond part of step b, it is easier to carry out the through-
cut which continues (i.e. prolongs) the preliminary cut of
the obturated section.
[0077] Then the obturating means O is removed from
the portion of pipe P by passing it through the second
end P2 (for example pulling it by the cable) and then a
second part of step c is carried out, in which the strip (or
the separated pieces, in the case of several cuts) ob-
tained at the end of the second part of step b is removed
from the terrain and at the same time or after, filler fluid
is poured into the underground volume which has house
the portion of pipe P removed or which is being removed
(the latter actions are not illustrated as they can be un-
derstood from the previously-described figures).
[0078] At this point given that there is no longer a fluid-
dynamic insulation between the two volumes, clearly
there is a single buried volume which must be filled suf-
ficiently because once the fluid has solidified it is com-
pletely obstructed.
[0079] It is clear that as the piece or pieces K are ex-
tracted preferably by pulling them from an end, it is only
necessary to make sure that before having removed all
of them a terminal portion thereof is free and accessible
for gripping.
[0080] There are principally two modes in which the
single cut or the through-cuts of step b of the method are
preferably carried out (except those carried out in a trans-
versal plane which serve to divide the portions of pipe P
to be divided into longitudinal portions.
[0081] These modes are in particular related to the first
embodiment of the method but are principally applicable
even in the second embodiment described in the follow-
ing or other embodiments falling within the scope of the
claims and not illustrated herein.
[0082] In the preferred mode, a through-cut is made
on the wall (or walls, after the separation into two parts
of the portion of pipe P), which through-cut has a helical
development with respect to the central longitudinal axis
of the portion, such as to obtain the strip having a heli-
cally-developing shape.
[0083] The advantages of the use of the single helical
cut have already been illustrated and are not repeated
herein; note that thanks to the detail of following a helical
cutting direction, it is possible to extract an entire length
of the portion of pipe P without any need to cut it into
several parts, exploiting the spring form assumed thereby
after the cut.
[0084] It is however possible to cut a plurality of helical
cuts, such as to obtain a plurality of distinct helically-de-
veloping pieces.
[0085] For example, during each of the first and second
part of step b, where the first cut is on the wall surrounding
the first volume V1, followed by the cut surrounding the
second volume V2, four helical cuts can be made (four
for each piece), such as to obtain in all eight distinct piec-
es having a helical shape.

[0086] In an alternative embodiment, the through-cuts
are substantially parallel to the longitudinal central axis
of the portion of pipe P and are angularly distanced with
respect to the central axis.
[0087] Returning to the previous example, though ap-
plying it to the present mode, if during each of the first
and second part of the step b fourth straight cuts are
made in each length, ideally distanced by 90° to one an-
other, in all eight distinct pieces are obtained, having a
tile-shape with a cylindrical progression.
[0088] Speed is an advantage of this mode.
[0089] Preferably whichever cutting mode used, the
through-cuts are carried out from inside towards the out-
side of the portion of pipe, passing through the wall from
side to side (as in the case of the use of the machine 1
of the invention), such that during the cut the terrain T in
which the portion of pipe P is included is not involved.
[0090] The second version (not illustrated in the fig-
ures) of the first embodiment of the method, specially
provided for the shorter pipes, is like the first version ex-
cept for the fact that the obturating means O is not used
and that the portion of pipe P is not separated into two
lengths and the inside of which is not divided into two
volumes.
[0091] On the contrary, step b is carried out in a single
solution by making the through-cut or cuts in the wall
starting from the second end P2 up to the first end P1 of
the portion P, without any need to displace the worksite
from the first cavity S1 to the second cavity S2.
[0092] In other words, each through-cut extends over
all the length of the portion of pipe P.
[0093] If a single helical cut is made, the whole buried
portion P can be directly extracted in a single piece with
a single removal operation.
[0094] If the cuts for example were four in number, the
distinct pieces obtained would be four in number and
would be removed for example singly directly by the first
cavity S1 with the modes already explained.
[0095] The second version can be used for longer por-
tions of buried pipe P as long as sufficiently powerful
extraction means are available for extracting separate
long pieces.
[0096] The second embodiment of the method is par-
ticularly provided for removing portions of pipes P which
exhibit significant bends so as to assume an upturned
trapezoid shape (without the larger side, obviously), as
shown in figures 7, 9 and 10.
[0097] Frequently the shape of the pipe is made nec-
essary, during laying, by the fact that a geographical
and/or hydrographical obstacle has to be overcome, of
limited width but having a depth (such as the narrow water
course F of figures 7, 8 and 10).
[0098] Note that in figures 7-10 the position of the cav-
ities S1, S2 and the orientation of the portion of pipe P
are inverted with respect to the preceding figures, for
reasons of ease of illustration.
[0099] Further, note that the figures also serve in the
following for explaining the functioning of the machine 1
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and other components of a removal system 100.
[0100] The second embodiment is particularly suitable
for a case of a portion of pipe with significant bends be-
cause it includes the oft-cited cutting step b being actu-
ated to successively separate longitudinal sections of the
buried portions of pipe P, making through-cuts in each
able to separate the wall of the portion of pipe P which
surrounds each sectioninto distinct pieces, and removing
the pieces time by time, transporting them away and re-
moving them from the terrain T through one of the above-
cited first and second cavity S1, S2 (in the figures, the
second cavity S2).
[0101] Thus, as the portion P is removed section by
section, no difficulties arise due to the resistance which
the terrain T would offer to the drawing of the curved and
relatively long pieces which are buried in the terrain T.
[0102] Preferably, in actuating the second embodi-
ment of the method, the separation and removal in suc-
cession of the portion of pipe P are carried out in the
following ways:

e. the first section S which is cut and removed in-
cludes a terminal edge of the portion P of pipe com-
prised in the first end P1 of the portion of pipe;

f. a plurality of through-cuts are made on the wall of
the portion of pipe 1 going from the terminal edge
and for a given length of the portion, such as to define
a plurality of pieces of wall having a single free end
at the terminal edge and having a length which de-
fines a length of the first section S;

g. a closed through-cut is carried out, comprised in
a transversal plane to the portion of pipe P, at a dis-
tance from the terminal edge which substantially cor-
responds to the length of the section S, such as to
separate into a plurality of distinct pieces the wall of
the portion of pipe which circumscribed the second
and such as to define a new terminal edge.

[0103] After which, as already explained herein above,
the distinct pieces obtained are time by time transported
away (for example with a carriage 7, represented in fig-
ures 7, 8 and 9, which will be described in the following)
and brought out of the terrain T.
[0104] Steps f. and g. are reiterated, applying them to
successive sections of the pipe which include the new
terminal edge time by time defined, up to cutting and
removing a section of the portion of pipe which includes
the second end P2 (schematically indicated in figure 10).
[0105] Preferably, as the various sections of the portion
of pipe P are sectioned into distinct pieces and removed,
the underground volume that is being created is flooded
with the filler fluid.
[0106] In this case, a seal means is provided (identified
by the external container denoted by 5 in the figures,
which will be described in the following) for sealingly in-
sulating the part of the portion still to be cut from the

empty underground volume under formation and which
is filled with filler fluid.
[0107] The cutting machine of the invention will now
be described.
[0108] We recall that the cutting machine of the inven-
tion, denoted in its entirety by 1 in the accompanying
figures (for example figures 11 and 12) includes, in its
most general form: a cutting part 11, entirely insertable
in said portion of pipe P, comprising cutting means 41
for making at least a through-cut in the wall of the portion
of pipe; anda support part 12, for supporting the cutting
part 11, also entirely insertable in the portion of pipe P,
and comprising abutting means 31, 32, 33 for contem-
poraneously abutting, at a plurality of points, an internal
surface of the portion of pipe so as to engage the machine
1 to the portion of pipe P to be cut.
[0109] Thus the part of support 12 is the one which
engages to the portion of pipe P and rests there the weight
of the machine 1, while the part of cut 11 is supported
thereby and can therefore directly make cuts on the wall
of the portion P without interference of engaging and sup-
port means.
[0110] The machine 1 can be inserted in the portion of
pipe P and displaced along it (in the ways described in
the following) in order to make the through-cut or cuts to
the wall from inside towards the outside.
[0111] In the following descriptions will be made of the
structure and preferential details first of the support part
12 and then the cut part 11, the latter being preferably
rotatably connected to the support part 12, as will be more
fully explained herein below.
[0112] The support part 12 can comprise at least a cen-
tral support frame 30 (for example axialsymmetric as in
the figures), connected to the cut part 11, on which central
support frame the aforementioned abutting means 31,
32, 33 are mounted.
[0113] For reasons that will become clearer in the fol-
lowing, the support frame 30 is preferably provided with
a central passage 300.
[0114] The abutting means can comprise at least three
abutting elements destined to contemporaneously abut
the internal surface of the portion of pipe P in three en-
gaging points, and arranged angled with respect to a cen-
tral axis C1 of the frame (in practice they are arranged
radially with respect to the axis C1).
[0115] The angle between the abutting element is se-
lected such that the contemporaneous abutting of the
abutting elements 31, 32, 33 and internal surface of the
portion P ensured, apart from the support, also an anti-
rotational block of the support part 12 with respect to the
portion of pipe P.
[0116] In this way, the machine 1 can be made to slide
along the longitudinal development of the buried portion
P, in order to make the cuts, and at the same time the
antirotational block enables reliability in the carrying-out
of the cuts and because there is a fixed reference and
also because there are no random rotation movements
which prejudice the carrying-out of the cuts.
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[0117] The abutting elements 31, 32, 33 are preferably
angled such as to be equidistant, i.e. crossed by relative
planes located at 120° from one another.
[0118] In the preferred embodiment of the machine 1,
represented in figures 11 and 12, each abutting element
comprises at least a pair of arms 31, 32 (but preferably
two pairs, parallel as illustrated in the figures) each having
a respective end connected to the central frame 30 by
means of an internal rotational coupling 310, 320 and the
other two respective ends connected to one another and
to a wheel 33 by means of at least an external rotational
coupling 330.
[0119] The internal rotational couplings 310, 320 of
each connecting element being mutually movable along
an axis that is parallel to the central frame axis C1 and
being connected to one another by means of elastic bi-
asing means for urging them together, with the rotation
axes of the rotational couplings 310, 320, 330 and the
wheels 33 being perpendicular to the axis of the frame
C1.
[0120] Clearly the wheels 33 enable the machine 1 to
slide along the internal surface of the buried portion P
and can be made of steel or nylon or any other suitable
material.
[0121] The configuration is provided to enable an
adapting of the machine 1 to the dimensions of the trans-
versal section of the portion of pipe P, varying continu-
ously the distance between wheels 3 and frame 30.
[0122] In detail, regulating means 34 (schematised by
the knobs indicated in the figures) can be connected to
each pair of internal rotation pairs 310, 320 such as to
predetermine (by command of the operator) a distance
between the internal rotational couplings, which is a func-
tion of the diameter of the portion P to be cut, with the
internal couplings subjected at all times to the elastic re-
call means.
[0123] In practice, the adjusting means 34 can be of a
type which predetermines a minimum distance between
the internal couplings 310, 320 (which corresponds to a
maximum distance of the wheel 33 from the frame 30).
[0124] In this way, if the portion of pipe exhibits small
variations in diameter, due for example to the above-
mentioned ovalisation, the abutting elements 31, 32, 33
self-adapt so that the support part 12 (and therefore the
machine 1) does not lose perfect engagement with the
internal surface of the walls of the buried portion P.
[0125] In practice, if in a transversal section the aper-
ture of the portion P reduces for example with respect to
a transversal direction, the internal couplings 310, 320
of one of more abutting elements can split apart (with the
wheel or wheels 33 nearing the frame),enabling the ma-
chine 1 to pass beyond the section, then to return to the
predetermined distance on action of the elastic recall
means once the aperture of the portion P has returned
to the normal dimensions.
[0126] In the preferred embodiment of the machine 1,
illustrated in the appended tables of drawings, the sup-
port part 12 is in practice formed by two components

arranged in series and fixed to one another, the structure
of which is the one described up to now for the support
part in the generalities thereof, i.e. each components
comprises a central frame 30 and a plurality of abutting
elements 31, 32, 33 arranged in spoke-fashion with re-
spect thereto, comprising the arms, the wheels, the elas-
tic recall means and the adjusting means configured as
explained herein above.
[0127] The cutting part 11 of the machine 1 is connect-
ed to the support part 12, preferably frontally and rotat-
ably.
[0128] In the essential aspects thereof, the cutting part
11 can comprise a connecting and support structure 40,
connected to the support part 12, and wherein the cutting
means comprise at least a cutting device 41 mounted on
the connecting structure 40 and able to make at least a
cut in the wall of the portion of pipe P, from inside towards
outside, passing through the wall from side to side.
[0129] If the cutting devices are a plurality (for example
four as in the accompanying figures), they are prefera-
bly), mounted on the connecting structure 40 in such a
way as to be angularly distanced with respect to a central
structure axis C2 which passes through the connecting
structure 40.
[0130] In practice, the cutting devices 41 have a radial
arrangement with respect to the axis of the structure C2.
[0131] For reasons of functioning efficiency and con-
structional simplicity, the axis of structure C2 is preferably
coincident with the axis of the frame C1 to define a central
machine C axis, with the connecting structure 40 of the
cutting part 11 which is connected rotatably to the frame
30 of the part of support 12 with respect to the central
axis of the machine C.
[0132] In this way, when the machine 1 is inside the
buried portion P to be removed, with the central axis C
substantially coinciding with the axis of the portion P, in
substantially straight parts thereof, or in any case sub-
stantially tangential, the support part 12 engages antiro-
tationally with the walls of the portion P, with sliding pos-
sibility in the direction of the length thereto, and the cutting
part can perform both straight cuts, keeping the cutting
part still with respect to the support part, and curved cuts,
rotating the cutting part with respect to the support part.
[0133] In practice, the machine 1 can be used both for
carrying out the above-mentioned first cutting mode in
which the through-cuts are substantially parallel to the
central longitudinal axis of the portion of pipe P, and the
second mode where the through-cuts have a helical de-
velopment with respect to the central axis of the portion
of pipe.
[0134] Further, with the rotation of the cutting part 11
with respect to the support part 12, when the machine 1
is not moved along the buried portion P, the above-cited
closed transversal cuts (for example circular) can be
made, which serve to cut off the pieces of wall or to divide
the portion P into separate lengths (see the description
of the method).
[0135] In order to activate the cutting part in rotation
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with respect to the support part rotation activating means
are provided, preferably formed by: a cogged circular
crown 401 mounted on the support structure 40, sym-
metrical with respect to the axis of structure C2, and po-
sitioned in front of the frame 30 of the support part; a
pinion 402 for rotatingly activating the crown 401; and
one or more electric motors 403 (with possible gear re-
ducers and other accessory means as required) connect-
ed to the pinion 402 such as to activate it, the motor 403
being mounted on the part of support 12 of the machine 1.
[0136] As some of the pipes to be removed are old gas
ducts (realised for example in the 1960s) which might
contain residues of explosive substances, the cutting de-
vices 41 are preferably of a type able to make cold cuts,
in particular of the water-jet type, each comprising a cut-
ting nozzle 410 for dispensing the cutting liquid.
[0137] The water-jet devices are of known type, even
though not in combination with other elements of the in-
vention, and will therefore not be further described in de-
tail, as it is sufficient to note that they include the supply
of water and supply of an abrasive powder substance
which are blended in a mixing chamber (for example the
powder substance is drawn by Venturi effect following
the inlet of the water) and the cutting liquid dispensed
comprises the mixture of the water and substance at a
high pressure (such as 6000 bar).
[0138] The central passage 300 of the support frame
30, which crosses all the support part 12 up to the support
structure of the cutting part, serves to accommodate a
water supply tube (which can be made of a metal mate-
rial, very resistant and provided with some flexibility),
which is coupled rotatably to the cutting part 12 and is
connected to the cutting device 11 (with the modes as
shown by way of example below).
[0139] To obtain an effective cut using water-jet devic-
es the distance between nozzles 410 (or rather the outlet
openings of the jet) and the wall must be comprised within
a given range, preferably about 0.5 cm, because the jet
of cutting liquid rapidly loses energy.
[0140] With the aim of using the machine 1 in portions
of pipe P with different diameters, it can be included that
each cutting device 41 is slidable in a perpendicular di-
rection to the axis of the structure C2 (i.e. in a radial di-
rection) such as to be able to vary the distance between
the cutting nozzle 410 and the structure axis C2, which
implies the adjustment of the distance between the noz-
zle 410 and the wall to be cut.
[0141] In order to ensure that the distance is not only
adjusted but constant during the carrying-out of the cuts
while the machine is drawn along the buried portion P,
and further that it self-adapts to compensate for the
above-mentioned ovalisation, the following can be com-
prised.
[0142] At least an abutting member 42 for each cutting
device 41 is mounted solidly to the respective cutting
device 41, the abutting member 42 being suitable for
abutting the internal surface of the wall of the portion of
pipe P and being arranged with respect to the cutting

device such that as long as the abutting member 42 abuts
the internal surfaces, the cutting nozzle 410 is at a con-
stant cutting distance with respect to the internal surface.
[0143] Further, an elastic contrast means is connected
to each cutting device 41 such as to force it to slide dis-
tancingly from the structure axis C2.
[0144] In still more detail, each abutting member can
comprise a bracketing radially slidable to the support
structure 40, located substantially about the relative cut-
ting device as it is equipped with a passage for crossing
the nozzle 410, and further equipped with one or more
abutting elements 420 mounted on the external face, pro-
jecting with respect to the nozzle 410, which can com-
prise a ball confined freely rotatingly in a respective seat-
ing, which ball is arranged such that the distance between
the contact point with the wall to be cut and the above
outlet opening of the cutting liquid is constant and is the
optimal distance for the performing of the cut.
[0145] Given that the cutting devices 41 are radially
slidable but require supply with water, for each thereof
at least a water delivery tube 43 can be provided, mount-
ed in the cutting part 11 (see in particular figures 11 and
12), which tube 43 is flexible and spiral, with a parallel
axis to (or coinciding with) the axis of the structure C2,
such as alternatingly to be able to stretch out or wind
according to whether the respective cutting device 41 is
distancing from or nearing the axis C2.
[0146] Each delivery tube 43 is connected to the supply
tube via a tubing further comprising, for example, the
cross connections indicated by 430 in the figures.
[0147] In the following, figures 1-3 are once more used
to explain how the cutting machine 1 is usable in the
methods of the invention, the steps of which are not re-
peated here as they would be superfluous.
[0148] Figure 2 schematically denotes the machine 1
inserted in the portion of pipe P to be removed from the
terrain T, which is connected to the locomotion means
thereof located in the first cavity S1, by means of a motion
transmission line which is rigid in the length direction, for
example a transmission tube formed by a series of metal
pigments screwed to one another at the threaded end.
[0149] In fact, in order to carry out effective and precise
cuts, especially by means of water jet devices, it is nec-
essary to predetermine very carefully the velocity of dis-
placement of the devices along the buried portion which
is sectioned.
[0150] Further, given that this velocity, which is the
drawing velocity of the whole machine 1, must be con-
stant and low (for example 10cm per minute) such as to
have the certainty of always efficiently cutting the wall
from side to side, then the locomotion means can com-
prise a rack located in the first and/or the second cavities
S1, S2, on which a pinion enmeshes, activated by a suit-
able motor, borne by a carriage Z1 which slides above
and along the rails Z2 located in the first and/or the sec-
ond cavity S1, S2, and arranged parallel to the portion
of pipe P to be removed (and parallel to the rack, clearly).
[0151] The above-mentioned water supply tube, the
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pneumatic supply tubes of the abrasive substance, the
cavities for the supply of the electrical devices of the ma-
chine (such as the machine) and any air breather tubes
to allow for the Venturi effect (and if necessary tubes for
supply of oil to hydraulic means) can be all arranged par-
allel and be connected to the above-mentioned transmis-
sion tube, and possibly to rest on a series of rollers ar-
ranged between the rails Z2.
[0152] In this case, the carriage Z1 bears a container
which comprises: tanks for the abrasive substance, com-
pressors, pumps for supplying the water at high pressure,
etc... while for example the electric generator group Z3
travels laterally to the container.
[0153] The above-mentioned machine 1 can in itself
actuate the first embodiment of the method in both the
versions (with or without the obturating means O).
[0154] To actuate the second embodiment, use of the
machine 1 is flanked to the use of further means that
altogether go to form a removal system 100.
[0155] The removal system 100, which by the way is
specially set up for actuating the second embodiment of
the method, is illustrated in the main components thereof
in figures 13-15 and comprises:

- the cutting machine 1 of the invention;

- an external container 5 shaped as a beaker, suitable
for containing the cutting machine 1, having trans-
versal dimensions that are larger than those of the
portion P of pipe, and comprising a lateral wall,
closed at an end by a bottom wall 51 and having at
an opposite end an opening 50 suitable for engaging
with the wall of the portion of pipe P such that the
lateral wall of the container 5 can circumscribe a sec-
tion S of the portion P of pipe which includes an end
P1, P2 thereof and such that the inside of the con-
tainer 5 communicates with the inside of the portion
of pipe;

- at least a gripping device 6, suitable for being insert-
ed internally of the container 5, and comprising grip-
ping means 60, 61 for retaining the distinct pieces
obtained upon having made the cuts in the wall of
section S of the portion of pipe by means of the cut-
ting machine 1;

- at least a transport shuttle 7, movable internally of
the buried pipe, and suitable for collecting from the
gripping device 6 the distinct pieces and for trans-
porting them out of the portion of pipe P through the
opposite end to the end to which the beaker-shaped
container 5 is engaged;

- means for displacing the beaker container 5 and the
gripping device 6 inserted therein;

- means Z1, Z2 for moving the cutting machine 1 into
the container and into the portion of pipe; and

- meansB, 8 for releasing filler material into the under-
ground volume left by the portion of pipe P separated
into the distinct pieces transported outside by the
shuttle.

[0156] In detail, as can be seen in figures 13, 14, 15,
18, 19 and 20, the system 100 can comprise a transport
tube 8 for the filler liquid arranged centrally and axially
to the machine 1, the beaker container 5 and the gripping
means 5.
[0157] In this case, the bottom 51 of the container 5
comprises a single passage for crossing an end portion
of the transport tube 8 at which passage the pipe 8 is
rotatably fixed to the bottom 51.
[0158] In practice, the walls and bottom of the external
container 5 sealingly close on the tube 8, such as to fluid-
dynamically isolate the inside of the container 5 with re-
spect to the outside except for the passage represented
by the tube 8 itself.
[0159] Obviously the tube 8 described above is des-
tined to be fluid-dynamically connected to the mixer sta-
tion B and to appropriate pumping means.
[0160] In order to enable crossing of the tube 8 by the
filler fluid, the machine 1 will have a central axial passage
over the whole length thereof, and the tube for supplying
the water will be arranged out-of-axis with respect to the
axis C of the machine 1 and fixed to the cutting part 11
with a rotatable coupling, such as to enable rotation of
the cutting part 11 with respect to the support part 12,
[0161] The external beaker container 5 can comprise,
fixed along the edge of the mouth defined by the access
opening 50, a plurality of projecting elements 52 inclined
towards the axis of the container, distancingly from the
lateral wall, subject to the action of elastic contrast means
to splitting, which engage the wall of the portion of pipe
P once the section to be cut has been received inside
the container 5, with the aim of ensuring a good anchoring
to the portion P by the container 5 and the other compo-
nents of the system 100 contained therein, and as a dig-
ging means for softening the terrain T about the portion
of pipe.
[0162] Before describing in detail the structure and in-
ternal functioning of the system 100, in the following, with
the aid of figures 7-9 it is illustrated how this is usable for
actuating the second embodiment of the method, with
reference to the preceding description thereof for listing
and explaining the steps thereof.
[0163] Initially, as illustrated in figures 7 and 8, the sys-
tem 100 is arranged at the first end of the portion of pipe
P2 to be removed, including or not the shuttle 7 which in
the figures is illustrated by way of example separated
from the rest of the system 100. Thus, a section S of the
buried portion, the machine 1 and the gripping device 5
are in the external container 5 (it will be explained in the
following how they are arranged with respect to one an-
other).
[0164] The machine 1 can be connected to the carriage
Z1 and to the container in the way already described,
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while the external container 5 and the gripping device 6
are movable thanks to winches or similar displacing
means to which they are connected by a cable or other
linear means for transmission of motion.
[0165] The machine 1 is activated such as to cut the
wall of the section S and, in order to do this, the carriage
Z1 is pulled, such as to carry out the cuts over all the
length of the section S and divide it into distinct pieces
(with modes specified in the following), which pieces are
initially gripped by the gripping means 5 and then taken
in delivery by the shuttle 7 that takes them away towards
the second end P2 of portion where they are collected
by the personnel working on the second cavity S2.
[0166] After this, the machine 1, external container 5
and gripping device 6 are drawn conversely, i.e. at the
same device, up to when a new section S of the portion
of pipe P, having the terminal edge as a free end, has
been housed in the beaker body 5.
[0167] During the operation of the preceding para-
graph, a buried empty volume is formed downstream of
the system 100, which is then filled under pressure by
the filler liquid, via the tube denoted by 8 in the figures.
[0168] As the system includes the beaker container 5,
the inside thereof (obviously apart from the inside of the
tube 8) and all the part of the portion of pipe P downstream
of the container 5 are sealed with respect to the filled
underground volume.
[0169] At this point, the operations of the preceding
paragraphs are reiterated, removing a section at a time
(see figure 9) up to removal of the final section which
comprises the second end P2 (see figure 10).
[0170] In a preferred version of the system 100, illus-
trated in detail in figures 14, 15 and 16, the gripping device
6 comprises an external body, in a beaker conformation,
completely inserted in the external container 5 and con-
nected rotatably thereto with respect to a common central
axis, having a tubular lateral wall 64 parallel to the lateral
wall of the external container 5 and having an opening
63 opposite the bottom and facing the opening 63 of the
container 50.
[0171] The body has a bottom 62 facing the bottom of
the external container 5 which contains it, at which bottom
62 the rotation mechanism of the body of the gripping
device is arranged with respect to the external container
(for example comprising a motor and a crown mechanism
65 that is internally cogged/pinion).
[0172] The gripping device 6 is preferably mounted in
the external container 5 such a to be axially blocked with
respect thereto and to be able only to rotate therein.
[0173] A passage is afforded in the bottom 62 for the
fluid transport tube 8 at which there is a rotatable con-
nection between the body 64, 62 and the tube 8.
[0174] The gripping device 5 can further comprise a
plurality of elongate gripping elements 60, (preferably
having a tile shape, or rather a longitudinal sector of a
tubular wall), angularly distanced with respect to the com-
mon central axis and having a length thereof parallel to
the axis, which elongate elements 60 are each connected

to the internal surface of the tubular wall 64 by a respec-
tive pantograph 61 (for example connected to oil-dynam-
icactuating means) so as to define said gripping means,
in which gripping means elastic retaining means (not il-
lustrated) are further comprised, arranged between each
elongate element 60 and the internal surface of the tu-
bular wall 64 and configured such as to engage, by in-
terference fit, the wall of the section S of the portion P of
pipe to be cut or said distinct pieces thereof, upon having
made the cuts.
[0175] In practice, the dimensions of the external con-
tainer 5 and the gripping device 6 are selected such as
when the container 5 engages with the buried portion P
the wall of the section S housed therein enters the beaker
body of the gripping device, being placed between the
tubular wall 64 thereof and the elongate elements 60
(which are preferably four in number and angularly equi-
distanced), which are parallel to the wall of the section S
to be cut.
[0176] The wall of the section S inserted in the gap
between the tubular wall 64 of the body and the elongate
elements 60 is engaged by the elastic retaining means
which can be constituted by a plurality of arched mem-
bers, made of an elastic material such as for example
steel, arranged in series both on the external face of the
elongate elements and on the internal face of the tubular
wall of the beaker body, and having an end fixed to the
respective face on which they are arranged and a free
curved end in an opposite direction to the openings 63,
50 of the container 5 and the gripping device 6, such that
the terminal edge of the section S which enters the gap
presses on the convexity of the arched members such
that they give way such as to enable insertion, thus elas-
tically loading and pressing together on both the internal
and external surfaces of the wall of the second S, such
as to engage it by friction interference.
[0177] Reference is now made to figures 14, 15, 18,
19 and 20, 21, 22, 23, 24 and 25.
[0178] The system 100 is preferably configured such
that the external container 5 has an internal volume that
is sufficiently long to accommodate in series, starting
from the mouth, the gripping device 6, the cutting ma-
chine 1 and the means 65 for rotating the gripping device
in the container 5.
[0179] In practice, in an initial situation (represented in
figure 21, and also in figures 14 and 15), the section S
still to be cut is housed in the container 5 and engaged
to the gripping device 5, in the above-described ways,
and, in the internal volume rear of the gripping device, in
the following the housing volume A, the cutting machine
1 is completely housed and is thus distanced from the
gripping device and the second S; rotating means 65 of
the device 5 are located behind the machine 1, for ex-
ample with the interposing of a separating wall 620 with
respect to the housing volume, also clearly provided with
a passage for the transport tube 8 of the filler fluid, to
which the wall is rotatably coupled.
[0180] The system 100 is preferably arranged and con-
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figured in the following way.
[0181] The gripping device has four elongate gripping
elements 60 having a same angular distance (not nil)
from one another (and each having a circular-progres-
sion transversal profile having a shorter length than a
right-angle) arranged in such a way that in a front view
they are respectively at 12 o’clock, 3 o’clock, 6 o’clock
and 9 o’clock of a clock face. In practice, two superposed
elements 60 are ideally separated into two symmetrical
halves by a vertical plane passing through the central
axis of the external container 5, while the other two ele-
ments 60 are flanked and ideally divided into two sym-
metrical halves by a horizontal plane which also passes
through the central axis.
[0182] The cutting machine 1 has four cutting devices
41, also angularly equidistanced to one another and each
equidistanced (ideally by 45 degrees) with respect to the
two planes of symmetry cited above in the preceding par-
agraph (and thus located respectively at half-past one,
half-past 4, half-past seven and half-past ten).
[0183] To make the cut of the section S, the cutting
machine 1 is moved axially in the external container 5,
bringing it within thesection, such that the cutting devices
41 directly face the wall of the section in the spaces be-
tween an elongate element 60 and the other, and can be
activated while the machine is drawn towards the mouth
50 of the beaker container 5 (see figure 22).
[0184] The lateral wall 64 of the gripping device is pref-
erably made of (or internally clad with) a very hard ma-
terial (such as Widia), especially in the case of use of
water-jet technology so that the jet, after having passed
through the wall of the section S, does not damage the
gripping device 5 wall.
[0185] Figure 23 represents the moment in which the
machine has finished making four through-cuts in section
S, and the cutting devices 41 have passed beyond the
elongate elements 60.
[0186] In this position, the machine 1 is astride the grip-
ping device 5, the external container 6 and the portion of
pipe P, with the cutting devices 41 between the front
opening 63 of the gripping device and the mouth 51 of
the external beaker container 5.
[0187] At this point, the cutting part 11 of the machine
1 rotates about the axis C and cuts the cut wall of section
S of buried portion P into four distinct parts.
[0188] The distinct pieces, denoted by 10 in the figures
in which they are collected by the shuttle 7, for example
in figure 15, do not fall because they are supported and
retained in position by the elastic retaining means located
between the respective elongate elements 60 and the
tubular wall 64 of the gripping device 6.
[0189] After this, the machine 1 is retracted up to re-
turning into the rear housing volume A.
[0190] The pantographs 61 are activated to split the
elongate gripping elements 60 (nearing them to the tu-
bular wall 64) such as to separate the distinct pieces 10
retained thereby, annulling the structural resistance they
have when contiguous, due to the key-turning principle,

and such as to obtain space for the following operations.
[0191] To explain exactly how the collection and trans-
port outwardly of the distinct pieces 10 is done, it will be
necessary to give a detailed description of the structure
and functioning of the shuttle 7, but before explaining
how the device 5 makes the various distinct pieces avail-
able to the shuttle 7 so that it can collect them.
[0192] The gripping element 60 located superiorly (at
twelve o’clock, to use the terminology specified above)
is lowered by the respective pantograph 61, with the rel-
ative distinct piece 10, into a delivery position.
[0193] The transport shuttle, in known ways explained
in the following, takes the piece 10 in, and takes it away
from the elongate element 60 which, freed of the piece
10, returns into the original position thereof.
[0194] At this point, the rotating means 65 of the grip-
ping device 5 rotate the gripping device 5 by 90°, which
can freely occur as the gripping device has rotatable cou-
plings with the beaker container 5 and also with the trans-
port tube 8 of the filler liquid (see figure 25).
[0195] In practice, a gripping element 60 which was
located laterally is brought to 12 o’clock and this can oc-
cur without the respective distinct piece 10 falling by vir-
tue of the elastic retaining means and the arrangement
thereof in the gripping device 6.
[0196] Thus the passage of delivery is newly per-
formed between the device 6 and the shuttle 7 of the
piece 10 located superiorly, and the above-described op-
erations are reiterated up to when all four pieces 10 have
been accommodated by the shuttle 7, at which the shuttle
7 proceeds to transport them out of the portion of pipe
P, through one of the two ends thereof (the one denoted
by P2 in the example represented in the drawings) such
that they reach one of the cavities S1, S2 and are defin-
itively removed from the terrain T.
[0197] Then the various steps of the second embodi-
ment of the method are reiterated, using the removal sys-
tem 100 in the ways already detailed herein above.
[0198] There follows a description of the preferred ver-
sion of the transport shuttle 7, with the aid in particular
of figures 13, 17, 18, 19 and 20, but also in reference to
figures 14 and 15.
[0199] The transport shuttle 7 comprises a support car-
riage 71 able to slide in the portion of buried pipe P be-
tween the end P2 to which it takes the distinct pieces 10
of wall such as to remove them, and a front position to
the elongate elements 60 of the gripping device 6, and
further comprises a removing and collecting drawer 72
able to house a plurality of distinct cut pieces 10, arrange-
able parallel to the portion of pipe P and the above-cited
elongate elements 60.
[0200] When the shuttle 7 is in the front position, the
gripping element 60 positioned at 12 o’clock (or it may
have lowered) and the shuttle can be activated to receive
the piece of wall 10 resting on the element 60 (more pre-
cisely on the elastic means).
[0201] The drawer 72 is able to slide with respect to
the carriage 71 between an extending collecting position
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E (see figures 19 and 25) in which it is projectingly located
with respect to the carriage 71, and a retracted collecting
position, and has dimensions such as to be able to sur-
round an elongate element 60 bearing a respective piece
10 of section wall S located above it.
[0202] Further, the shuttle 7 comprises hooking means
(not illustrated and described in the following in an em-
bodiment) mounted on the drawer 72 and able to hook
the piece of wall 10 following the displacement of the
drawer intothe collecting position E,and able to draw the
piece 10 while the drawer 71 displaces towards the col-
lecting position up to releasing it restingly into the drawer
72 following arrival thereof in the collecting position.
[0203] In practice, the drawer 72 can project beyond
the carriage 71 such as to reach the upper elongate el-
ement 60 with the load, and surround it (as the drawer
preferably is substantially tubular in shape, including a
bottom for the support of the pieces), at which the hooking
means hood the piece to be collected, which is slid above
the elongate element while the drawer retreats towards
the collecting position, up to beyond the front edge of the
element 60 such that the piece falls onto the bottom of
the drawer 72.
[0204] The drawer 72 must be able to contain in stack-
ing fashion all the pieces 10 into which the section S of
wall is cut, i.e. four pieces in the above-described exam-
ple.
[0205] As the shuttle 7 has to reach inside the beaker
container 6, it has to pass above the tub 8 for the filler
liquid, and to do this it can be saddle-shaped, such as
the one shown in the figures, having a gully or a lower
crook which receives the tube without friction interference
and enables the free axial sliding of the carriage 72.
[0206] In the figures, the carriage has a periphery de-
fined by a deformed tubular wall forming a saddleand
exhibits slots to enable wheels located internally to con-
tact the walls of the portion of pipe P so that it can slide.
[0207] The shuttle 7 can be self-propelling, and thus
include a motor, or can be moved by actuating means
located in the worksite S2 and connected to the carriage
71 by drive transmission means for the purpose (for ex-
ample comprising jointed rigid rods).
[0208] The hooking means can comprise one or more
pendulums, each having an end connected to the upper
part of the carriage 71 and having a hook at the other end.
[0209] The pendulums are foldable towards the inside
of the drawer 71, following the abutment thereof with the
piece 10 to be collected, when the piece 10 is moved
towards the extended position E thereof, then to straight-
en by force of gravity when they have passed beyond
the further edge of the piece 10, such as to engage the
edge with the hook.
[0210] Following this, when the drawer is returned into
the collecting position, the piece 10 collected is unhooked
and falls onto the bottom of the drawer.

Claims

1. A method for removing from a terrain (T) a buried
longitudinal portion (P) of a substantially cylindrical
pipe made of a ductile material and of a type suitable
for use in oil pipelines, water pipelines, gas pipelines
or the like, which method comprises steps of:

a) digging at least an excavation (S1, S2) in the
terrain (T), at a longitudinal end (P1, P2) of the
buried portion (P) to be removed, such as to
make the end accessible;
b) making at least a through-cut in the wall of
the portion (P) of pipe to be removed, so as to
obtain at least a strip having two opposite lon-
gitudinal edges which define a width of the strip
that is smaller than a circumference of a wall of
the portion (P) of pipe;
c) taking the strip and removing it from the ter-
rain, passing it through the excavation (S1, S2);
and
d) obstructing the underground volume that has
housed the portion (P) of the pipe (P) and the
excavation (S1, S2) with filler material which is
initially fluid, and is able to solidify over time,

wherein during step a. a first and a second excava-
tion (S1, S2) are made, respectively at a first and a
second longitudinal end (P1, P2) of the buried portion
(P) to be removed;
wherein, before performing step b., the following
steps are carried out:

- providing an obturating means (O) suitable for
obstructing a section of the portion (P) of pipe,
in use having a width that is equal to the width
of the obstructed section and having a length of
its own;
- making at least a through-cut at a wall of a
section of the portion (P) of pipe, destined to be
obstructed by the obturator means (O), which
cut extends over a length of the portion (P) of
pipe that is equal at least to the length of the
obturating means in use; and
- inserting the obturating means (O) in the por-
tion (P) of pipe, such that it obstructs the section
at which the cut has been made, so as to define,
in the portion (P) of pipe, a first and a second
volume (V1, V2) that are fluid-dynamically iso-
lated;

and wherein

- a first part of step b. is carried out by making
a closed through-cut, which is incident to the cut
made at the obstructed section, such as to sec-
tion the portion (P) of pipe by separating the part
which contains the first end (P1) from that which
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contains the second end (P2) and the obstructed
section;
- thereafter, the first part of step b. continues by
making at least a through-cut on the wall circum-
scribing said first isolated volume (V1), which
through-cut extends said closed cut up to the
first longitudinal end (S1), thus obtaining a strip;
- thereafter, filler fluid is poured into the first vol-
ume (V1) and, at the same time or subsequently,
a first part of step c. is carried out, where the
strip obtained in the first part of step b. is re-
moved from the terrain;
- thereafter, a second part of step b. is carried
out, in which at least a through-cut is made on
the wall which circumscribes the second isolat-
ed volume (V2), which cut extends the cut per-
formed at the obstructed section up to the sec-
ond longitudinal end (P2), obtaining a further
strip; and
- thereafter, the obturator means (O) is removed
from the portion of pipe, by being passed
through the second end; and then
- a second part of step c. is carried out, in which
the strip obtained at the end of the second part
of step b. is removed from the terrain and, at the
same time or subsequently, filler fluid is poured
into the underground volume which has housed
the portion of pipe (P) removed or which is being
removed.

2. The method of the preceding claim, wherein step b.
is carried out by making on the wall of the portion (P)
to be removed at least a through-cut having a helical
development with respect to a central longitudinal
axis of the portion, such as to obtain a strip having
a helically-developing shape.

3. The method of the preceding claim, wherein step b.
is carried out by making a plurality of through-cuts
such on the wall of the portion (P) such as to divide
it into a plurality of distinct pieces.

4. The method of the preceding claim, wherein step b.
is carried out by making on the wall of the portion (P)
to be removed a plurality of through-cuts that are
substantially parallel to a longitudinal central axis of
the portion (P), which cuts are angularly distanced
with respect to the central axis.

5. The method of any one of the preceding claims,
wherein the through-cut or through-cuts are carried
out from inside towards outside of the portion (P) of
pipe, passing through the wall from side to side.

6. The method of any one of the preceding clams,
wherein the through-cut or cuts extend over all the
length of the portion (P) of pipe from the first to the
second end (P1, P2) thereof.

7. The method of claim 1, wherein step b. is carried out
by successively separating longitudinal sections (S)
of the portion (P) of buried pipe, by making in each
thereof through-cuts able to separate, into distinct
pieces, the wall of the portion of pipe which circum-
scribes each section (S), and removing, time by time,
the pieces and transporting said pieces away, re-
moving them from the terrain through one of the first
and second cavities (S1, S2).

8. The method of the preceding claim, wherein sepa-
ration and removal in succession of the sections of
the portion of pipe are carried out as follows:

e. the first section (S) which is cut and removed
includes a terminal edge of the portion (P) of
pipe comprised in the first end (P1) of the portion
of pipe;
f. a plurality of through-cuts are made on the wall
of the portion of pipe (1) going from the terminal
edge and for a given length of the portion, such
as to define a plurality of pieces of wall having
a single free end at the terminal edge and having
a length which defines a length of the first section
(S);
g. a closed through-cut is carried out, comprised
in a transversal plane to the portion of pipe (P),
at a distance from the terminal edge which sub-
stantially corresponds to the length of the sec-
tion (S), such as to separate into a plurality of
distinct pieces the wall of the portion of pipe
which circumscribed the second and such as to
define a new terminal edge; and

steps f. and g. are reiterated, applying them to suc-
cessive sections of the pipe which include the new
terminal edge time by time defined, up to cutting and
removing a section of the portion of pipe which in-
cludes the second end (P2).

9. A cutting machine for making cuts in a wall of a buried
longitudinal portion (P) of a pipe of a type suitable
for use in oil pipelines, water pipelines, gas pipelines
or the like, comprising:

a cutting part (11), entirely insertable in said por-
tion of pipe (P), comprising cutting means (41)
for making at least a through-cut in the wall of
the portion of pipe; and
a support part (12), for supporting the cutting
part (11), also entirely insertable in the portion
of pipe (P), and comprising abutting means (31,
32, 33) for contemporaneously abutting, at a plu-
rality of points, an internal surface of the portion
of pipe so as to engage the machine (1) to the
portion of pipe (P) to be cut, and characterized
in that:
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the cutting part (11) is rotatably connected
to the support part (12), whereby the ma-
chine (1) can make curved cuts in the wall
of the portion of pipe (P) and in that the
cutting part (11) comprises a connecting
and support structure (40), connected to the
support part (12), and wherein the cutting
means comprise at least a cutting device
(41) mounted on the connecting structure
(40) and able to make at least a cut in the
wall of the portion of pipe (P), from inside
towards outside, passing through the wall
from side to side, wherein each cutting de-
vice (41) is of a water-jet type and comprises
a cutting nozzle (410) for dispensing the cut-
ting liquid and wherein each cutting device
(41) is slidable in a perpendicular direction
to the structure axis (C2), so as to be able
to vary the distance between the cutting
nozzle (410) and the structure axis.

10. The machine of the preceding claim, wherein the
support part (12) comprises at least a central support
frame (30) connected to the cutting part (11), on
which central support frame (30) the abutting means
are mounted (31,32, 33), which abutting means com-
prise at least three abutting elements destined to
contemporaneously abut the internal surface of the
portion of pipe at three engaging points, and ar-
ranged angulated with respect to a central axis of
the frame (C1) which passes through the support
frame, the angulation between the abutting elements
being chosen in such a way that the contemporane-
ous abutting between abutting elements and internal
surface of the portion (P) ensures, apart from sup-
port, also an antirotational block of the support part
(12) with respect to the portion of pipe.

11. The machine of the preceding claim, wherein each
abutting element comprises at least a pair of arms
(31, 32) each having a respective end connected to
the central frame (30) by means of an internal rota-
tional coupling (310) and the other two respective
ends connected to one another and to a wheel (33)
by means of at least an external rotational coupling
(330), the internal rotational couplings (310) of each
connecting element being mutually movable along
an axis that is parallel to the central frame axis (C1)
and being connected to one another by means of
elastic biasing means for urging them together, with
the rotation axes of the rotational couplings (310,
330) and the wheels (33) being perpendicular to the
axis of the frame (C1).

12. The machine of claim 9, wherein the cutting part (11)
comprises a plurality of cutting devices (41), mount-
ed on the connecting structure (40) in such a way as
to be angularly distanced with respect to a central

structure axis (C2) which passes through the con-
necting structure.

13. The machine of claim 9, wherein at least an abutting
member (42) for each cutting device (41) is mounted
solidly to the respective cutting device, the abutting
member being provided for abutting the internal sur-
face of the portion of pipe (P) and being arranged
with respect to the cutting device in such a way that,
as long as the abutting member (42) is abutting with
the internal surface of the wall of the portion of pipe,
the cutting nozzle (410) is at a constant cutting dis-
tance with respect to said internal surface, and
wherein a biasing means is connected to each cut-
ting device in such a way as to urge it to slide dis-
tancingly from the structure axis (C2).

14. The machine of claim 9, wherein at least a water
delivery tube (43) for each cutting device (41) is
mounted in the cutting part (11), which tube (43) is
flexible and spiral-shaped, with axis parallel to the
structure axis (C2), such as alternatingly to be able
to unwind or coil up according to whether the respec-
tive cutting device moves away from or nears the
axis.

15. The machine of claims 10, 12 and 14, wherein the
structure axis (C2) coincides with the frame axis (C1)
so as to define a central machine axis (C), and
wherein the connecting structure (40) of the cutting
part is rotatably connected to the frame (30) of the
support part, with respect to said central machine
axis (C).

16. A removal system for removing from the terrain (T)
a buried longitudinal portion (P) of a pipe usable in
oil pipelines, water pipelines, gas pipelines or the
like, comprising:

at least a cutting machine (1) according to any
one of claims from 9 to 15;
an external container (5) shaped as a beaker,
suitable for containing the cutting machine (1),
having transversal dimensions that are larger
than those of the portion (P) of pipe, and com-
prising a lateral wall, closed at an end by a bot-
tom wall (51) and having at an opposite end an
opening (50) suitable for engaging with the wall
of the portion of pipe (P) such that the lateral
wall of the container (5) can circumscribe a sec-
tion (S) of the portion (P) of pipe which includes
an end (P1, P2) thereof and such that the inside
of the container (5) communicates with the in-
side of the portion of pipe;
at least a gripping device (6), suitable for being
inserted internally of the container (5), and com-
prising gripping means (60, 61) for retaining the
distinct pieces obtained upon having made the
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cuts in the wall of section (S) of the portion of
pipe by means of the cutting machine (1);
at least a transport shuttle (7), movable internally
of the buried pipe, and suitable for collecting
from the gripping device (6) the distinct pieces
and for transporting them out of the portion of
pipe (P) through the opposite end to the end to
which the beaker-shaped container (5) is en-
gaged;
means for displacing the beaker container (5)
and the gripping device (6) inserted therein;
means (Z1, Z2) for moving the cutting machine
(1) into the container and into the portion of pipe;
and
means (8, B) for releasing filler material into the
underground volume left by the portion of pipe
(P) separated into the distinct pieces transport-
ed outside by the shuttle.

17. The system of the preceding claim, wherein the grip-
ping device comprises a beaker-shaped external
body completely inserted in the external container
(5), comprising a tubular lateral wall (64) and rotat-
ably connected to the external container with respect
to a common central axis, having an opening (63)
facing the opening of the container, and comprising
a plurality of elongate gripping elements (60), angu-
larly distanced with respect to the common central
axis and having a length thereof parallel to the axis,
which elongate elements (60) are each connected
to the internal surface of the tubular wall (64) by a
respective pantograph (61) so as to define said grip-
ping means, in which gripping means elastic retain-
ing means are further comprised, arranged between
each elongate element (60) and the internal surface
of the tubular wall (64) and configured such as to
engage, by interference fit, the wall of the section (S)
of the portion (P) of pipe to be cut or said distinct
pieces thereof, upon having made the cuts.

18. The system of the preceding claim, wherein the
transport shuttle (7) comprises a support carriage
(71) suitable for running inside the buried pipe (P),
between the end (P2) to which it takes the distinct
pieces of wall in order to remove them, and a position
frontal to the elongate elements (60) of the gripping
device (6), and further comprises a collecting drawer
(72) for housing a plurality of distinct cut pieces (10),
arrangeable parallel to the portion (P) of pipe and
said elongate elements, which drawer (72) is des-
tined to slide with respect to the carriage between
an extended collecting position (E) in which it is lo-
cated projectingly with respect to the carriage (71),
and a retracted depositing position, and has dimen-
sions that are such as to be able to circumscribe an
elongate element bearing a piece of section wall lo-
cated on it, the shuttle (7) further comprising hooking
means mounted on the drawer (72) and destined to

hook the piece of wall upon the displacement of the
drawer into the collecting position, and able to draw
the piece while the drawer (72) displaces towards
the depositing position thereof up to releasing it rest-
ingly in the drawer, upon arrival thereof in the depos-
iting position.

19. The system of claim 16, comprising a transport tube
(8) for the filler liquid arranged centrally and axially
to the machine (1), the beaker-shaped container (5)
and the gripping means (5), wherein the bottom (51)
of the container (5) comprises a unique passage for
crossing a portion of end of the transport tube (8) at
which passage the tube (8) is rotatably fixed to the
bottom (51).

Patentansprüche

1. Verfahren zum Entfernen, aus einem Gelände (T),
eines eingegrabenen Längsabschnittes (P) eines im
wesentlichen zylindrischen Rohres aus einem duk-
tilen Werkstoff und von der Gattung, die für den Ein-
satz in Erdölpipelines, Wasserrohrleitungen, Gas-
rohrleitungen oder dergleichen geeignet ist, wobei
dieses Verfahren die folgenden Schritte beinhaltet:

a. Ausheben zumindest einer Baugrube (S1,
S2) in dem Gelände (T), an einem längsseitigen
Ende (P1, P2) des zu entfernenden eingegra-
benen Abschnittes (P), um dieses Ende zugäng-
lich zu machen;
b. Anfertigen von zumindest einem durchgehen-
den Schnitt in der Wand des zu entfernenden
Rohrabschnittes (P), um zumindest einen Strei-
fen zu erhalten, der zwei einander gegenüber-
liegende Längskanten aufweist, welche eine
Breite des Streifens definieren, die kleiner ist als
der Umfang der Wand des Rohrabschnittes (P);
c. Nehmen des Streifens und Entfernen des
Streifens aus dem Gelände durch die Baugrube
(S1, S2) hindurch; und
d. Verschließen des unterirdischen Volumens,
in dem der Rohrabschnitt (P) untergebracht war,
und der Baugrube (S1, S2) mit einem zunächst
fließfähigen und sich mit der Zeit verfestigenden
Verfüllmaterial ("Flüssigboden"),

worin während des Schrittes a. eine erste und eine
zweite Baugrube (S1, S2) ausgehoben werden, und
zwar jeweils an einem ersten und einem zweiten
längsseitigen Ende (P1, P2) des zu entfernenden
eingegrabenen Abschnittes (P);
worin, vor der Durchführung von Schritt b., die fol-
genden Schritte ausgeführt werden:

- Bereitstellen eines Verschlussmittels (O), ge-
eignet zum Verschließen eines Teilabschnitts
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des Rohrabschnittes (P), das im Gebrauch eine
Weite aufweist, die gleich der Weite des ver-
schlossenen Teilabschnitts ist und eine eigene
Länge aufweist;
- Anfertigen von zumindest einem durchgehen-
den Schnitt an einer Wand eines Teilabschnitts
des Rohrabschnittes (P), der dafür bestimmt ist,
mit dem Verschlussmittel (O) verschlossen zu
werden, wobei sich dieser Schnitt über eine Län-
ge des Rohrabschnittes (P) erstreckt, die zumin-
dest gleich der Länge ist, die das Verschluss-
mittel im Gebrauch aufweist; und
- Einsetzen des Verschlussmittels (O) in den
Rohrabschnitt (P), so dass es den Teilabschnitt
verschließt, an dem der Schnitt ausgeführt wur-
de, um somit in dem Rohrabschnitt (P) ein erstes
und ein zweites Volumen (V1, V2) zu definieren,
die fluiddynamisch voneinander isoliert sind;

und worin:

- ein erster Teil von Schritt b. ausgeführt wird,
indem ein geschlossener durchgehender
Schnitt ausgeführt wird, der einfallend zu dem
am verschlossenen Teilabschnitt hergestellten
Schnitt ist, um den Rohrabschnitt (P) aufzutei-
len, indem der Teil, der das erste Ende (P1) ent-
hält, von dem Teil abgetrennt wird, der das zwei-
te Ende (P2) und den verschlossenen Teilab-
schnitt enthält;
- danach der erste Teil von Schritt b. fortgesetzt
wird, indem zumindest ein durchgehender
Schnitt auf der Wand angefertigt wird, die das
erste isolierte Volumen (V1) umschreibt, wobei
dieser durchgehende Schnitt den geschlosse-
nen Schnitt bis zu dem ersten längsseitigen En-
de (P1) hin verlängert, so dass ein Streifen er-
halten wird;
- danach Flüssigboden in das erste Volumen
(V1) eingegossen wird und, gleichzeitig oder da-
ran anschließend, der erste Teil von Schritt c.
ausgeführt wird, worin der im ersten Teil von
Schritt b. erhaltene Streifen aus dem Gelände
entfernt wird;
- danach ein zweiter Teil von Schritt b. ausge-
führt wird, in dem zumindest ein durchgehender
Schnitt auf der Wand angefertigt wird, die das
zweite isolierte Volumen (V2) umschreibt, wobei
dieser Schnitt den an dem verschlossenen Teil-
abschnitt angefertigten Schnitt bis zu dem zwei-
ten längsseitigen Ende (P2) hin verlängert, so
dass ein weiterer Streifen erhalten wird; und
- danach das Verschlussmittel (O) von dem
Rohrabschnitt entfernt wird, indem es durch das
zweite Ende geführt wird; und dann
- ein zweiter Teil von Schritt c. ausgeführt wird,
worin der am Ende des zweiten Teils von Schritt
b. erhaltene Streifen aus dem Gelände entfernt

wird und, gleichzeitig oder daran anschließend,
Flüssigboden in das unterirdische Volumen ge-
gossen wird, in dem der Rohrabschnitt (P) un-
tergebracht war, der bereits entfernt wurde oder
gerade entfernt wird.

2. Verfahren nach dem vorhergehenden Anspruch,
worin Schritt b. ausgeführt wird, indem auf der Wand
des zu entfernenden Abschnitts (P) zumindest ein
durchgehender Schnitt mit spiralförmigem Verlauf
relativ zu einer mittleren Längsachse des Abschnit-
tes angefertigt wird, um einen Streifen mit spiralför-
mig verlaufender Form zu erhalten.

3. Verfahren nach dem vorhergehenden Anspruch,
worin Schritt b. ausgeführt wird, indem eine Vielzahl
durchgehender Schnitte auf der Wand des Abschnit-
tes (P) angefertigt werden, um diesen in mehrere
einzelne Stücke aufzuteilen.

4. Verfahren nach dem vorhergehenden Anspruch,
worin Schritt b. ausgeführt wird, indem auf der Wand
des zu entfernenden Abschnitts (P) eine Vielzahl
durchgehender Schnitte angefertigt werden, die im
Wesentlichen parallel zu einer mittleren Längsachse
des Abschnittes (P) sind, wobei diese Schnitte relativ
zu der mittleren Achse in Winkelabständen angeord-
net sind.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, worin der/die durchgehende/n Schnitt/e an dem
Rohrabschnitt (P) von innen nach außen, von einer
Seite zur anderen Seite durch die Wand gehend,
ausgeführt wird/werden.

6. Verfahren nach einem der vorhergehenden Ansprü-
che, worin sich der/die durchgehende/n Schnitt/e
über die gesamte Länge des Rohrabschnittes (P)
von dessen erstem Ende bis zu dessen zweitem En-
de (P1, P2) erstrecken.

7. Verfahren nach Anspruch 1, worin Schritt b. ausge-
führt wird, indem aufeinanderfolgend längliche Teil-
abschnitte (S) des eingegrabenen Rohrabschnittes
(P) abgetrennt werden, indem in jedem davon durch-
gehende Schnitte angefertigt werden, die geeignet
sind, die Wand des Rohrabschnittes, die den jewei-
ligen Teilabschnitt (S) umschreibt, in einzelne Stü-
cke aufzuteilen, und nach und nach diese Stücke zu
entfernen und die Stücke abzutransportieren, indem
sie durch eine der ersten und zweiten Baugruben
(S1, S2) aus dem Gelände entfernt werden.

8. Verfahren nach dem vorhergehenden Anspruch,
worin das aufeinanderfolgende Abtrennen und Ent-
fernen der Teilabschnitte des Rohrabschnittes wie
folgt ausgeführt werden:
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e. der erste Teilabschnitt (S), der geschnitten
und entfernt wird, beinhaltet eine Endkante des
Rohrabschnittes (P), die in dem ersten Ende
(P1) des Rohrabschnittes enthalten ist;
f. eine Vielzahl durchgehender Schnitte werden
auf der Wand des Rohrabschnittes (P) ausge-
hend von der Endkante und über eine bestimmte
Länge des Abschnittes angefertigt, um mehrere
Wandstücke zu definieren, die ein einzelnes
freies Ende an der Endkante aufweisen und die
eine Länge aufweisen, die eine Länge des ers-
ten Teilabschnittes (S) definiert;
g. ein geschlossener durchgehender Schnitt
wird ausgeführt, der in einer zu dem Rohrab-
schnitt (P) quergerichteten Ebene enthalten ist,
in einer Entfernung von der Endkante, die im
Wesentlichen der Länge des Teilabschnittes (S)
entspricht, um die Wand des Rohrabschnittes,
die den Teilabschnitt umschrieben hatte, in
mehrere einzelne Stücke aufzuteilen und um so-
mit eine neue Endkante zu definieren; und

die Schritte f. und g. werden wiederholt ausgeführt,
indem sie auf aufeinanderfolgende Teilabschnitte
des Rohrs angewendet werden, die nach und nach
jeweils die neue definierte Endkante enthalten, bis
schließlich ein Teilabschnitt des Rohrabschnittes
geschnitten und entfernt wird, der das zweite Ende
(P2) enthält.

9. Schneidmaschine zum Anfertigen von Schnitten in
einer Wand eines eingegrabenen Längsabschnittes
(P) eines Rohres von der Gattung, die für den Einsatz
in Erdölpipelines, Wasserrohrleitungen, Gasrohrlei-
tungen oder dergleichen geeignet ist, Folgendes be-
inhaltend:

ein Schneidteil (11), das vollständig in den Rohr-
abschnitt (P) einführbar ist und Schneidmittel
(41) zum Anfertigen von zumindest einem
durchgehenden Schnitt in der Wand des Rohr-
abschnittes beinhaltet; und ein Trägerteil (12),
zum Tragen des Schneidteils (11), das ebenfalls
vollständig in den Rohrabschnitt (P) einführbar
ist und Anschlagmittel (31, 32, 33) für das gleich-
zeitige Anschlagen, an mehreren Punkten, ge-
gen eine innere Oberfläche des Rohrabschnit-
tes beinhaltet, um die Maschine (1) in Eingriff
mit dem zu schneidenden Rohrabschnitt (P) zu
bringen, und dadurch gekennzeichnet, dass:

das Schneidteil (11) drehbar mit dem Trä-
gerteil (12) verbunden ist, wobei die Ma-
schine (1) kurvige Schnitte in der Wand des
Rohrabschnittes (P) ausführen kann, und
dadurch, dass das Schneidteil (11) eine
Verbindungs- und Trägerstruktur (40) bein-
haltet, die mit dem Trägerteil (12) verbun-

den ist, und worin die Schneidmittel zumin-
dest eine Schneidvorrichtung (41) beinhal-
ten, die auf der Verbindungsstruktur (40)
montiert und in der Lage ist, zumindest ei-
nen Schnitt in der Wand des Rohrabschnit-
tes (P), von innen nach außen, von einer
Seite zur anderen Seite durch die Wand ge-
hend, auszuführen, worin jede Schneidvor-
richtung (41) eine Wasserstrahl-Schneid-
vorrichtung ist und eine Schneiddüse (410)
zur Ausgabe der Schneidflüssigkeit bein-
haltet, und worin jede Schneidvorrichtung
(41) in einer orthogonalen Richtung zu der
Strukturachse (C2) derart gleitend ver-
schiebbar ist, so dass der Abstand zwi-
schen der Schneiddüse (410) und der
Strukturachse verändert werden kann.

10. Maschine nach dem vorhergehenden Anspruch, wo-
rin das Trägerteil (12) zumindest einen mittleren Trä-
gerrahmen (30) beinhaltet, der mit dem Schneidteil
(11) verbunden ist, wobei auf diesem mittleren Trä-
gerrahmen (30) die Anschlagmittel (31, 32, 33) mon-
tiert sind, und diese Anschlagmittel zumindest drei
Anschlagelemente beinhalten, die dafür bestimmt
sind, gleichzeitig an drei Eingriffspunkten gegen die
innere Oberfläche des Rohrabschnittes anzuschla-
gen, und die relativ zu einer mittleren Achse (C1)
des Rahmens, die durch den Trägerrahmen führt,
winklig angeordnet sind, wobei die Winkelstellung
zwischen den Anschlagelementen derart gewählt
ist, dass das gleichzeitige Anschlagen zwischen An-
schlagelementen und innerer Oberfläche des Ab-
schnittes (P) neben der tragenden Wirkung auch ei-
ne Rotationssicherung gegen das Verdrehen des
Trägerteils (12) relativ zu dem Rohrabschnitt sicher-
stellt.

11. Maschine nach dem vorhergehenden Anspruch, wo-
rin jedes Anschlagelement zumindest ein Paar Arme
(31, 32) beinhaltet, von denen die jeweils einen ent-
sprechenden Enden über eine interne Drehkupplung
(310) mit dem mittleren Rahmen (30) verbunden sind
und die anderen beiden entsprechenden Enden
über zumindest eine externe Drehkupplung (330)
miteinander und mit einem Rad (33) verbunden sind,
wobei die inneren Drehkupplungen (310) jedes Ver-
bindungselements entlang einer Achse gegeneinan-
der beweglich sind, die parallel zu der mittleren Rah-
menachse (C1) ist, und durch federelastische Vor-
spannmittel zusammengehalten werden, wobei die
Drehachsen der Drehkupplungen (310, 330) und der
Räder (33) orthogonal zu der Achse (C1) des Rah-
mens sind.

12. Maschine nach Anspruch 9, worin das Schneidteil
(11) eine Vielzahl von Schneidvorrichtungen (41) be-
inhaltet, die derart auf der Verbindungsstruktur (40)

33 34 



EP 2 836 751 B1

19

5

10

15

20

25

30

35

40

45

50

55

montiert sind, dass sie relativ zu einer durch die Ver-
bindungsstruktur führenden mittleren Strukturachse
(C2) in Winkelabständen angeordnet sind.

13. Maschine nach Anspruch 9, worin zumindest ein An-
schlagorgan (42) für jede Schneidvorrichtung (41)
fest auf der entsprechenden Schneidvorrichtung
montiert ist, wobei das Anschlagorgan dafür vorge-
sehen ist, gegen die innere Oberfläche des Rohrab-
schnittes (P) anzuschlagen und relativ zu der
Schneidvorrichtung derart angeordnet ist, dass sich,
so lange das Anschlagorgan (42) gegen die innere
Oberfläche der Wand des Rohrabschnittes an-
schlägt, die Schneiddüse (410) in einem konstanten
Schneidabstand von der genannten inneren Ober-
fläche befindet, und worin ein federelastisches Vor-
spannmittel derart mit jeder Schneidvorrichtung ver-
bunden ist, dass es deren Gleitbewegung weg von
der Strukturachse (C2) bewirkt.

14. Maschine nach Anspruch 9, worin zumindest eine
Wasserzuleitung (43) für jede Schneidvorrichtung
(41) in dem Schneidteil (11) montiert ist, wobei diese
Zuleitung (43) flexibel und spiralförmig ist, mit einer
zur Strukturachse (C2) parallelen Achse, so dass sie
wechselweise abgerollt oder aufgerollt werden kann,
je nachdem, ob sich die entsprechende Schneidvor-
richtung von der Achse weg oder auf diese zu be-
wegt.

15. Maschine nach den Ansprüchen 10, 12 und 14, worin
die Strukturachse (C2) mit der Rahmenachse (C1)
übereinstimmt, um eine mittlere Maschinenachse
(C) zu definieren, und worin die Verbindungsstruktur
(40) des Schneidteils um diese mittlere Maschinen-
achse (C) drehbar mit dem Rahmen (30) des Trä-
gerteils verbunden ist.

16. Ein Ausbausystem zum Entfernen, aus dem Gelän-
de (T), eines eingegrabenen Längsabschnittes (P)
eines Rohres, das zur Anwendung in Ölpipelines,
Wasserrohrleitungen, Gasrohrleitungen oder der-
gleichen geeignet ist, Folgendes beinhaltend:

zumindest eine Schneidmaschine (1) nach ei-
nem der Ansprüche von 9 bis 15;
einen externen Behälter (5), der becherartig ge-
formt und geeignet ist, die Schneidmaschine (1)
zu enthalten, welcher Querabmessungen auf-
weist, die größer sind als die des Rohrabschnit-
tes (P), und der eine Seitenwand beinhaltet, die
an einem Ende durch eine Bodenwand (51) ge-
schlossen ist, und an einem gegenüberliegen-
den Ende eine Öffnung (50) aufweist, die geeig-
net ist, mit der Wand des Rohrabschnittes (P)
in Eingriff zu treten, so dass die Seitenwand des
Behälters (5) einen Teilabschnitt (S) des Rohr-
abschnittes (P) umschreiben kann, der ein Ende

(P1, P2) davon beinhaltet, und so dass die In-
nenseite des Behälters (5) mit der Innenseite
des Rohrabschnittes in Verbindung steht;
zumindest eine Greifvorrichtung (6), die geeig-
net ist, in das Innere des Behälters (5) eingeführt
zu werden und die Greifmittel (60, 61) beinhaltet,
um die einzelnen Stücke festzuhalten, die durch
das Anfertigen der Schnitte in der Wand des
Teilabschnittes (S) des Rohrabschnittes durch
die Schneidmaschine (1) erhalten wurden;
zumindest ein Transport-Pendelfahrzeug (7),
das innerhalb des eingegrabenen Rohres be-
weglich ist und geeignet ist, von der Greifvor-
richtung (6) die einzelnen Stücke zu überneh-
men und diese über das Ende, das dem Ende
gegenüberliegt, an dem der becherförmige Be-
hälter (5) angebracht ist, aus dem Rohrabschnitt
(P) heraus zu befördern;
Mittel zum Verschieben des becherartigen Be-
hälters (5) und der darin enthaltenen Greifvor-
richtung (6);
Mittel (Z1, Z2) zum Bewegen der Schneidma-
schine (1) in dem Behälter und in dem Rohrab-
schnitt;
Mittel (8, B) zur Ausgabe von Verfüllmaterial in
das unterirdische Volumen, das von dem Rohr-
abschnitt (P) zurückgelassen wurde, der in die
einzelnen Stücke aufgeteilt und von dem Pen-
delfahrzeug nach außen transportiert wurde.

17. System nach dem vorhergehenden Anspruch, worin
die Greifvorrichtung einen becherförmigen externen
Körper beinhaltet, der vollständig in den externen
Behälter (5) eingeführt ist, beinhaltend eine rohrför-
mige Seitenwand (64) und um eine gemeinsame
mittlere Achse drehbar mit dem externen Behälter
verbunden, eine der Öffnung des Behälters zuge-
wandte Öffnung (63), und eine Vielzahl länglicher
Greifelemente (60) beinhaltend, die relativ zu der ge-
meinsamen mittleren Achse in Winkelabständen an-
geordnet sind und eine Länge parallel zu dieser Ach-
se aufweisen, wobei diese länglichen Elemente (60)
jeweils mit der inneren Oberfläche der rohrförmigen
Wand (64) über einen entsprechenden Pantogra-
phen (61) verbunden sind, um die genannten Greif-
mittel zu definieren, worin diese Greifmittel ferner
elastische Haltemittel beinhalten, die zwischen je-
dem länglichen Element (60) und der inneren Ober-
fläche der rohrförmigen Wand (64) angeordnet und
derart konfiguriert sind, dass sie mittels Presspas-
sung in Eingriff mit der Wand des Teilabschnittes (S)
des zu schneidenden Rohrabschnittes (P) oder den
einzelnen Stücken davon treten, nachdem die
Schnitte ausgeführt wurden.

18. System nach dem vorhergehenden Anspruch, worin
das Transport-Pendelfahrzeug (7) einen Trägerwa-
gen (71) beinhaltet, der geeignet ist, innerhalb des
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eingegrabenen Rohres (P) hin und her zu laufen zwi-
schen dem Ende (P2), an das er die einzelnen Wand-
stücke befördert, um sie zu entfernen, und einer Po-
sition frontal gegenüber den länglichen Elementen
(60) der Greifvorrichtung (6), und ferner einen Sam-
meleinschub (72) zur Aufnahme einer Vielzahl von
einzelnen geschnittenen Stücken (10), der parallel
zu dem Rohrabschnitt (P) und den länglichen Ele-
menten angeordnet werden kann, wobei dieser Ein-
schub (72) dafür bestimmt ist, relativ zu dem Wagen
gleitend bewegt zu werden zwischen einer ausge-
fahrenen Aufnahmestellung (E), in der er von dem
Wagen (71) hervorstehend angeordnet ist, und einer
zurückgezogenen Ablagestellung, und solche Ab-
messungen aufweist, dass er ein längliches Element
mit einem darauf angeordneten Stück der Teilab-
schnittwand umschreiben kann, wobei das Pendel-
fahrzeug (7) ferner Hakenmittel beinhaltet, die auf
dem Einschub (72) montiert und dazu bestimmt sind,
das Wandstück nach dem Verschieben des Ein-
schubs in die Aufnahmestellung einzuhaken, und
das Stück mit sich zu ziehen, während der Einschub
(72) in Richtung der Ablagestellung verschoben
wird, um es schließlich in dem Einschub aufliegend
abzulegen, sobald die Ablagestellung erreicht ist.

19. System nach Anspruch 16, beinhaltend eine Förder-
rohrleitung (8) für den Flüssigboden, die mittig und
axial zu der Maschine (1), dem becherförmigen Be-
hälter (5) und den Greifmitteln (60, 61) angeordnet
ist, worin der Boden (51) des Behälters (5) einen
einzigen Durchgang für die Durchführung eines En-
dabschnittes der Förderrohrleitung (8) beinhaltet,
und an diesem Durchgang die Rohrleitung (8) dreh-
bar am Boden (51) befestigt ist.

Revendications

1. Un procédé pour dégager d’un terrain (T) une portion
longitudinale enterrée (P) d’un tuyau essentielle-
ment cylindrique réalisé dans un matériau ductile et
d’un type adapté pour être utilisé dans des oléoducs,
conduites d’eau, gazoducs ou similaires, ledit pro-
cédé comprend les phases consistant à :

a. creuser au moins une excavation (S1, S2)
dans le terrain (T), au niveau d’une extrémité
longitudinale (P1, P2) de la portion enterrée (P)
à dégager, de manière à rendre l’extrémité ac-
cessible;
b. pratiquer au moins une découpe traversante
dans la paroi de la portion (P) de tuyau à déga-
ger, de manière à obtenir au moins une bande
ayant deux bords longitudinaux opposés qui dé-
finissent une largeur de la bande qui est infé-
rieure à une circonférence d’une paroi de la por-
tion (P) de tuyau ;

c. prendre la bande et la dégager du terrain, en
la faisant passer à travers l’excavation (S1, S2) ;
et
d. boucher le volume souterrain qui a logé la
portion (P) de tuyau et l’excavation (S1, S2) avec
du matériau de remplissage qui est initialement
fluide, et peut se solidifier dans le temps,

dans lequel, pendant la phase a., une première et
une deuxième excavations (S1, S2) sont effectuées,
respectivement au niveau d’une première et d’une
deuxième extrémité longitudinale (P1, P2) de la por-
tion enterrée (P) à dégager ;
dans lequel, avant d’effectuer la phase b., les phases
suivantes sont effectuées :

- prévoir des moyens d’obturation (0) destinés
à obstruer une section de la portion (P) de tuyau,
ayant en utilisation une largeur qui est égale à
la largeur de la section obstruée et ayant leur
propre longueur ;
- pratiquer au moins une découpe traversante
au niveau d’une paroi d’une section de la portion
(P) de tuyau, destinée à être obstruée par les
moyens d’obturation (0), ladite découpe s’étend
sur une longueur de la portion (P) de tuyau qui
est égale au moins à la longueur des moyens
d’obturation en utilisation ; et
- introduire les moyens d’obturation (0) dans la
portion (P) de tuyau, de manière à ce qu’ils obs-
truent la section au niveau de laquelle la décou-
pe a été pratiquée, afin de définir, dans la portion
(P) de tuyau, un premier et un deuxième volu-
mes (V1, V2) qui sont isolés de façon fluido-
dynamique ;

et dans lequel

- une première partie de la phase b. est effectuée
en pratiquant une découpe traversante fermée,
qui est incidente avec la découpe pratiquée au
niveau de la section obstruée, de manière à sec-
tionner la portion (P) de tuyau en séparant la
partie qui contient la première extrémité (P1) de
celle qui contient la deuxième extrémité (P2) et
la section obstruée ;
- après quoi, la première partie de la phase b.
continue en pratiquant au moins une découpe
traversante sur la paroi qui circonscrit ledit pre-
mier volume isolé (V1), ladite découpe traver-
sante prolonge ladite découpe fermée jusqu’à
la première extrémité longitudinale (P1), obte-
nant ainsi une bande ;
- après quoi, du fluide de remplissage est versé
dans le premier volume (V1) et, simultanément
ou successivement, une première partie de la
phase c. est effectuée, dans laquelle la bande
obtenue dans la première partie de la phase b.
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est dégagée du terrain ;
- après quoi, une deuxième partie de la phase
b. est effectuée, dans laquelle au moins une dé-
coupe traversante est pratiquée sur la paroi qui
circonscrit le deuxième volume isolé (V2), ladite
découpe prolonge la découpe effectuée au ni-
veau de la section obstruée jusqu’à la deuxième
extrémité longitudinale (P2), obtenant une autre
bande ; et
- après quoi, les moyens d’obturation (0) sont
enlevés de la portion de tuyau, en les faisant
passer à travers la deuxième extrémité ; puis
- une deuxième partie de la phase c. est effec-
tuée, dans laquelle la bande obtenue à la fin de
la deuxième partie de la phase b. est dégagée
du terrain et, simultanément ou successive-
ment, du fluide de remplissage est versé dans
le volume souterrain qui a logé la portion de
tuyau (P) dégagée ou en cours de dégagement.

2. Le procédé selon la revendication précédente, dans
lequel la phase b. est effectuée en pratiquant sur la
paroi de la portion (P) à dégager au moins une dé-
coupe traversante ayant un développement hélicoï-
dal par rapport à un axe central longitudinal de la
portion, de manière à obtenir une bande ayant une
forme à développement hélicoïdal.

3. Le procédé selon la revendication précédente, dans
lequel la phase b. est effectuée en pratiquant une
pluralité de découpes traversantes sur la paroi de la
portion (P) de manière à la diviser en une pluralité
de pièces distinctes.

4. Le procédé selon la revendication précédente, dans
lequel la phase b. est effectuée en pratiquant sur la
paroi de la portion (P) à dégager une pluralité de
découpes traversantes qui sont essentiellement pa-
rallèles à un axe central longitudinal de la portion
(P), lesdites découpes sont angulairement espacées
par rapport à l’axe central.

5. Le procédé selon l’une quelconque des revendica-
tions précédentes, dans lequel la découpe traver-
sante ou les découpes traversantes sont effectuées
de l’intérieur vers l’extérieur de la portion (P) de
tuyau, en traversant la paroi de part en part.

6. Le procédé selon l’une quelconque des revendica-
tions précédentes, dans lequel la découpe traver-
sante ou les découpes traversantes s’étendent sur
toute la longueur de la portion (P) de tuyau de la
première à la deuxième extrémité (P1, P2) de celle-
ci.

7. Le procédé selon la revendication 1, dans lequel la
phase b. est effectuée en séparant successivement
des sections longitudinales (S) de la portion (P) de

tuyau enterré, en pratiquant dans chacune d’elles
des découpes traversantes destinées à séparer, en
pièces distinctes, la paroi de la portion de tuyau qui
circonscrit chaque section (S), et en dégageant une
à la fois les pièces et en évacuant lesdites pièces,
en les retirant du terrain à travers une des première
et deuxième excavations (S1, S2).

8. Le procédé selon la revendication précédente, dans
lequel la séparation et le dégagement en succession
des sections de la portion de tuyau sont effectués
comme suit :

e. la première section (S) qui est découpée et
dégagée inclut un bord terminal de la portion (P)
de tuyau compris dans la première extrémité
(P1) de la portion de tuyau ;
f. une pluralité de découpes traversantes sont
pratiquées sur la paroi de la portion (P) de tuyau
en partant du bord terminal et sur une longueur
donnée de la portion, de manière à définir une
pluralité de pièces de paroi ayant une seule ex-
trémité libre au niveau du bord terminal et ayant
une longueur qui définit une longueur de la pre-
mière section (S) ;
g. une découpe traversante fermée est prati-
quée, comprise dans un plan transversal à la
portion de tuyau (P), à une distance du bord ter-
minal qui correspond essentiellement à la lon-
gueur de la section (S), de manière à séparer
en une pluralité de pièces distinctes la paroi de
la portion de tuyau qui circonscrivait la section
et de manière à définir un nouveau bord
terminal ; et

les phases f. et g. sont répétées, en les appliquant
à des sections suivantes du tuyau qui incluent le nou-
veau bord terminal à chaque fois défini, jusqu’à dé-
couper et dégager une section de la portion de tuyau
qui inclut la deuxième extrémité (P2).

9. Une machine de découpe pour pratiquer des décou-
pes dans une paroi d’une portion longitudinale en-
terrée (P) d’un tuyau d’un type adapté pour être uti-
lisé dans des oléoducs, conduites d’eau, gazoducs
ou similaires, comprenant :

une partie de découpe (11), pouvant être entiè-
rement introduite dans ladite portion de tuyau
(P), comprenant des moyens de découpe (41)
pour pratiquer au moins une découpe traversan-
te dans la paroi de la portion de tuyau ; et
une partie de support (12), pour supporter la par-
tie de découpe (11), pouvant elle aussi être en-
tièrement introduite dans la portion de tuyau (P),
et comprenant des moyens de butée (31, 32,
33) pour venir simultanément en butée, au ni-
veau d’une pluralité de points, avec une surface

39 40 



EP 2 836 751 B1

22

5

10

15

20

25

30

35

40

45

50

55

intérieure de la portion de tuyau de manière à
assujettir la machine (1) à la portion de tuyau
(P) à découper, et caractérisée en ce que :

la partie de découpe (11) est associée de
façon rotative à la partie de support (12), ce
par quoi la machine (1) peut pratiquer des
découpes courbes dans la paroi de la por-
tion de tuyau (P) et en ce que la partie de
découpe (11) comprend une structure de
jonction et de support (40), reliée à la partie
de support (12), et où les moyens de dé-
coupe comprennent au moins un dispositif
de découpe (41) monté sur la structure de
jonction (40) et destiné à pratiquer au moins
une découpe dans la paroi de la portion de
tuyau (P), de l’intérieur vers l’extérieur, en
traversant la paroi de part en part, où cha-
que dispositif de découpe (41) est d’un type
à jet d’eau et comprend une buse de décou-
pe (410) pour la distribution du liquide de
découpe et où chaque dispositif de découpe
(41) peut coulisser dans une direction per-
pendiculaire à l’axe de structure (C2), de
manière à pouvoir faire varier la distance
entre la buse de découpe (410) et l’axe de
structure.

10. La machine selon la revendication précédente, dans
laquelle la partie de support (12) comprend au moins
un châssis central de support (30) associé à la partie
de découpe (11), les moyens de butée (31, 32, 33)
étant montés sur ledit châssis central de support
(30), lesdits moyens de butée comprennent au
moins trois éléments de butée destinés à venir si-
multanément en butée avec la surface intérieure de
la portion de tuyau au niveau de trois points d’assu-
jettissement, et disposés à angle par rapport à un
axe central (C1) du châssis qui passe à travers le
châssis de support, l’angle entre les éléments de
butée étant choisi de manière à ce que la mise en
butée simultanée entre les éléments de butée et la
surface intérieure de la portion (P) garantisse aussi,
hormis un support, un bloc anti-rotationnel de la par-
tie de support (12) par rapport à la portion de tuyau.

11. La machine selon la revendication précédente, dans
laquelle chaque élément de butée comprend au
moins une paire de bras (31, 32) ayant chacun une
extrémité respective reliée au châssis central (30)
par le biais d’un accouplement rotationnel intérieur
(310) et les deux autres extrémités respectives re-
liées entre elles et avec une roue (33) par le biais
d’au moins un accouplement rotationnel extérieur
(330), les accouplements rotationnels intérieurs
(310) de chaque élément de liaison étant mutuelle-
ment mobiles le long d’un axe qui est parallèle à l’axe
central de châssis (C1) et étant reliés entre eux par

le biais de moyens de sollicitation élastique pour les
pousser ensemble, avec les axes de rotation des
accouplements rotationnels (310, 330) et des roues
(33) qui sont perpendiculaires à l’axe (C1) du châs-
sis.

12. La machine selon la revendication 9, dans laquelle
la partie de découpe (11) comprend une pluralité de
dispositifs de découpe (41), montés sur la structure
de jonction (40) de manière à être angulairement
espacés par rapport à un axe central de structure
(C2) qui passe à travers la structure de jonction.

13. La machine selon la revendication 9, dans laquelle
au moins un membre de butée (42) pour chaque
dispositif de découpe (41) est monté de façon soli-
daire au dispositif de découpe respectif, le membre
de butée étant prévu pour rencontrer la surface in-
térieure de la portion de tuyau (P) et étant disposé
par rapport au dispositif de découpe de manière à
ce que, tant que le membre de butée (42) est en
butée avec la surface intérieure de la paroi de la
portion de tuyau, la buse de découpe (410) est à une
distance de découpe constante par rapport à ladite
surface intérieure, et dans laquelle des moyens de
sollicitation sont reliés à chaque dispositif de décou-
pe de manière à le pousser à coulisser à l’opposé
de l’axe de structure (C2).

14. La machine selon la revendication 9, dans laquelle
au moins un tube d’amenée en eau (43) pour chaque
dispositif de découpe (41) est monté dans la partie
de découpe (11), ledit tube (43) est flexible et en
forme de spirale, avec un axe parallèle à l’axe de
structure (C2), de manière à pouvoir en alternance
se dérouler ou s’enrouler suivant que le dispositif de
découpe respectif s’éloigne ou s’approche de l’axe.

15. La machine selon les revendications 10, 12 et 14,
dans laquelle l’axe de structure (C2) coïncide avec
l’axe de châssis (C1) de manière à définir un axe
central de machine (C), et dans laquelle la structure
de jonction (40) de la partie de découpe est associée
de façon rotative au châssis (30) de la partie de sup-
port, par rapport audit axe central de machine (C).

16. Un système d’enlèvement pour dégager du terrain
(T) une portion longitudinale enterrée (P) d’un tuyau
pouvant être utilisé dans des oléoducs, conduites
d’eau, gazoducs ou similaires, comprenant :

au moins une machine de découpe (1) selon
l’une quelconque des revendications de 9 à 15 ;
un contenant extérieur (5) conformé comme un
verre, destiné à contenir la machine de découpe
(1), ayant des dimensions transversales qui sont
supérieures à celles de la portion (P) de tuyau,
et comprenant une paroi latérale, fermée à une
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extrémité par une paroi de fond (51), et ayant à
une extrémité opposée une ouverture (50) des-
tinée à venir en prise avec la paroi de la portion
de tuyau (P) de manière à ce que la paroi latérale
du contenant (5) puisse circonscrire une section
(S) de la portion (P) de tuyau qui inclut une ex-
trémité (P1, P2) de celle-ci et de manière à ce
que l’intérieur du contenant (5) communique
avec l’intérieur de la portion de tuyau ;
au moins un dispositif de prise (6), destiné à être
introduit à l’intérieur du contenant (5), et com-
prenant des moyens de prise (60, 61) pour re-
tenir les pièces distinctes obtenues après avoir
pratiqué les découpes dans la paroi de section
(S) de la portion de tuyau au moyen de la ma-
chine de découpe (1) ;
au moins une navette de transport (7), mobile à
l’intérieur du tuyau enterré, et destinée à collec-
ter du dispositif de prise (6) les pièces distinctes
et à les transporter hors de la portion de tuyau
(P) à travers l’extrémité opposée à l’extrémité à
laquelle est assujetti le contenant en forme de
verre (5) ;
des moyens pour déplacer le contenant en for-
me de verre (5) et le dispositif de prise (6) qui y
est introduit ; des moyens (Z1, Z2) pour placer
la machine de découpe (1) dans le contenant et
dans la portion de tuyau ; et
des moyens (8, B) pour relâcher du matériel de
remplissage dans le volume souterrain laissé
par la portion de tuyau (P) séparée en lesdites
pièces distinctes transportées à l’extérieur par
la navette.

17. Le système selon la revendication précédente, dans
lequel le dispositif de prise comprend un corps ex-
térieur en forme de verre complètement introduit
dans le contenant extérieur (5), comprenant une pa-
roi latérale tubulaire (64) et associé de façon rotative
au contenant extérieur par rapport à un axe central
commun, ayant une ouverture (63) faisant face à
l’ouverture du contenant, et comprenant une plura-
lité d’éléments de prise allongés (60), angulairement
espacés par rapport à l’axe central commun et ayant
une longueur respective parallèle à l’axe, lesdits élé-
ments allongés (60) sont reliés, chacun, à la surface
intérieure de la paroi tubulaire (64) par un pantogra-
phe (61) respectif de manière à définir lesdits
moyens de prise, dans lesdits moyens de prise sont
en outre compris des moyens élastiques de retenue,
disposés entre chaque élément allongé (60) et la
surface intérieure de la paroi tubulaire (64) et confi-
gurés de manière à assujettir, par interférence, la
paroi de la section (S) de la portion (P) de tuyau à
découper ou lesdites pièces distinctes de celle-ci,
après avoir pratiqué les découpes.

18. Le système selon la revendication précédente, dans

lequel la navette de transport (7) comprend un cha-
riot de support (71) destiné à coulisser à l’intérieur
du tuyau enterré (P), entre l’extrémité (P2) à laquelle
il porte les pièces distinctes de paroi pour les enlever,
et une position face aux éléments allongés (60) du
dispositif de prise (6), et comprend en outre un tiroir
de collecte (72) pour loger une pluralité de pièces
distinctes découpées (10), pouvant être disposé pa-
rallèle à la portion (P) de tuyau et auxdits éléments
allongés, ledit tiroir (72) est destiné à coulisser par
rapport au chariot entre une position étendue de col-
lecte (E) dans laquelle il est en porte-à-faux par rap-
port au chariot (71), et une position rentrée de dé-
pose, et a des dimensions telles qu’il peut circons-
crire un élément allongé portant une pièce de paroi
de section située dessus, la navette (7) comprenant
en outre des moyens d’accrochage montés sur le
tiroir (72) et destinés à accrocher la pièce de paroi
suite au déplacement du tiroir dans la position de
collecte, et destinés à tirer la pièce alors que le tiroir
(72) se déplace vers sa position de dépose jusqu’à
la relâcher en appui dans le tiroir, suite à l’arrivée de
celui-ci dans la position de dépose.

19. Le système selon la revendication 16, comprenant
un tube de transport (8) pour le liquide de remplis-
sage disposé centralement et axialement à la ma-
chine (1), au contenant en forme de verre (5) et aux
moyens de prise (60, 61), dans lequel le fond (51)
du contenant (5) comprend un passage unique pour
la traversée d’une portion d’extrémité du tube de
transport (8), au niveau dudit passage le tube (8) est
fixé de façon rotative au fond (51).
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